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DESTRUCTION OF 
ABANDONED MATERIEL IN THE COMBAT ZONE 


In case it should become necessary to prevent the capture of this equipment and when ordered to do so, DE. 
STROY IT SO THAT NO PART OF IT CAN BE SALVAGED, RECOGNIZED OR USED BY THE 
ENEMY. BURN ALL PAPERS AND BOOKS. 


Means:— 
1. Explosives, when provided. 
2. Hammers, axes, sledges, machetes, or whatever heavy object is readily available. 
3. Burning by means of incendiaries such as gasoline, oil, paper, or wood. 
4, Grenades and shots from available arms. 
5. Burying all debris or disposing of it in streams or other bodies of water, where possible and 
when time permits. 


Procedure:— 


1, Obliterate all identifying marks. Destroy nameplates and circuit labels. 

. Demolish all panels, castings, switch- and instrument-boards. 

. Destroy all controls, switches, relays, connections, and meters, 

. Rip out all wiring and cut interconnections of electrical equipment. Smash gas, oil, and water- 
cooling systems in gas-engine generators, etc. 

. Smash every electrical or mechanical part, whether rotating, moving, or fixed. 

. Break up all operating instruments such as keys, phones, microphones, etc. 

. Destroy all classes of carrying cases, straps, containers, etc. 

. Bury or scatter all debris. 


Dw nN 
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DESTROY EVERYTHING! 


* 





UNSATISFACTORY REPORT 


For U, S. Army Air Force Personnel: 


In the event of malfunctioning, unsatisfactory design, or unsatisfactory installation of any of the compo- 
nent units of this equipment, or if the material contained in this book is considered inadequate or erroneous, 
an Unsatisfactory Report, AAF Form No. 54, or a report in similar form, shall be submitted in accordance 
with the provisions of Army Air Force Regulation No. 15-54, listing: 


1. Station and organization. 

2. Nameplate data (type number or complete nomenclature if nameplate is not 
attached to the equipment). 

. Date and nature of failure. 

. Radio model and serial number. 

. Remedy used or proposed to prevent recurrence. 

. Handbook errors or inadequacies, if applicable, 


WD aw 


For U. S. Navy Personnel: 


Report of failure of any part of this equipment during its guaranteed life shall be made on Form N. Aer. 
4112, “Report of Unsatisfactory or Defective Material,” or a report in similar form, and forwarded in accord. 
ance with the latest instructions of the Bureau of Aeronautics. In addition to other distribution required, one 
copy shall be furnished to the inspector of Naval Materiel (location to be specified) and the Bureau of Ships. 
Such reports of failure shall include: 


. Reporting activity. 

. Nameplate data. 

. Date placed in service, 

. Part which failed. 

. Nature and cause of failure. 

. Replacement needed (yes—no). 

. Remedy used or proposed to prevent recurrence, 


SA WR WN me 


For British Personnel: 
Form 1022 procedure shall be used when reporting failure of radio equipment. 
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Figure 1-1. Radio Set KAN/APN-2—Assemblies 
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SPECIAL NOTICE 


Radio Set kAN/APN-2 differs from Radio Set kAN/APN-2Y in its low-voltage, 
d-c-operated components. Radio Set *AN/APN-2 is designed to operate on 24 
volts dc, and Radio Set *AN/APN-2Y is designed to operate on 12 volts dc. The 
only difference in external appearance between the two sets is in the nomenclature 
on the nameplates and the d-c input panel markings. In general, only Radio Set 
*AN/APN-2 will be mentioned in this text, but all information will also pertain 
to Radio Set *AN/APN-2Y except for specific explanations of the d-c circuits. 
For explanations covering both Indicator BC-929-A (24 volts) and Indicator BC- 
929-AZ (12 volts), the term Indicator BC-929-(*) will be used. All symbolized 
photographs, sectional schematic diagrams, voltage and resistance charts in this 
manual represent production under Order No. 1515-DAY-44. To obtain data on 
changes affecting equipments manufactured under earlier order numbers, refer to 
the table of modifications, section VI, paragraph 5. Some Radio Sets KAN/APN-2 
have been modified to make Radio Set AN/APN-2B, Instructions for Radio Set 
AN/APN-2B ate Jocated in Section 6, paragraph 6 of this publication. 


Section | 
Paragraphs 1-2 





SECTION I 
GENERAL DESCRIPTION 


a. Radio Set *AN/APN-2 is a complete airborne 
navigational radio equipment which, in conjunction with 
suitable ground beacon stations, enables the airplane in 
which it is installed to fulfill the following functions: 

(1) Land parachute troops at a designated point at 

night. 

(2) Land gliders at a designated point at night. 

(3) Maintain airborne supply operations in isolated 

positions. 

(4) Demarcation of bombing line for close-support 

bombers. 

(5) Identification of HQ for reporting by short-range 

radio. 

(6) Identification of advanced units. 

(7) Homing on high-power base beacons, 


6. The receiver (responder) section will receive on 
either of two adjacent pre-set frequencies which are 
within 5 megacycles of each other and within the range 
of 214 to 234 megacycles. The transmitter (interrogator) 
will transmit on any one of five pre-set frequencies, 
(214, 219, 224, 229, and 234 megacycles). A transmitter 
frequency selector knob (“TRANS. FREQ.”) makes 
any one of these five frequencies readily available for 
transmission during flight. 

c, Altitude and temperature are performance-limiting 
factors in the operation of this equipment. The maximum 
altitude for efficient operation is approximately 50,000 
feet. For satisfactory operation, the temperature should 
be not less than —55° Centigrade (—68° Fahrenheit) 
nor more than 55° Centigrade (131° Fahrenheit). These 
limits apply to conditions of continuous operation; for 
short periods not exceeding 30 seconds, the equipment 
can be operated in temperature as high as 71.1° Centi- 
grade (160° Fahrenheit). The maximum operating range, 
under favorable conditions, is 100 miles. 
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d. The equipment consists of an interrogator-re- 
sponder unit, an indicator, a control box, one transmitting 
antenna, two receiving antefinas, and the necessary 
interconnecting cables and plugs. (See fig. 1-1.) 

e. The power requirements for Radio Set *AN/ 
APN-2 are as follows: 

(1) The components are normally connected for 
115-volt a-c operation at 400 to 2400 cycles per second. 
However, transformer taps are provided for operation 
from an 80-volt a-c- aircraft supply. (See fig. 5-1). 

(2) A-C power for operating Radio Set *AP/ 
APN-2 is normally obtained from the plane’s inverter 
through a junction box. If the plane’s inverter cannot 
supply the additional power required by Radio Set 
*AN/APN.-2, a separate inverter which is capable of 
supplying 180 volt-amperes at either 80 or 115 volts 
must be installed. 

(3) The 24-volt d-c power and the 12-volt d-c- 
power, used in the operation of Radio Set *AP/APN-2 
and Radio Set KAN/APN-2Y, respectively, are obtained 
from the airplane battery. Refer to table 1-1 for more 
complete information concerning the power require- 
ments of the various components. 


Note 
The major assemblies with nomenclature 
ending in -A and -2 contain d-c components 
designed for 24-volt operation; those ending 
in -AZ and -2Y contain d-c components de- 
signed for 12-volt operation. 


2. EQUIPMENT SUPPLIED. 


(See figure 1-1.) 
The weight and overall dimensions of the equip- 
ment supplied as part of Radio Set *#AN/APN-2 are 


given in the table 1-2. 
Tel 
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RADIO RECEIVER ~ TRANSMITTER 
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TUNING ADAPTER 
MX-196/APN 


REMOTE TUNING DEVICE 
C-134/ APN 


TUNING SHAFT 
MC-215 


MOUNTING 
FT-416-A 





Figure 1-3. Radio Receiver and Transmitter *RT-1A/APN-2— Equipped for Remote Tuning 


INDICATOR BC -929-A 


MOUNTING FT-409-A 





_ Figure 1-4. Indicator BC-929-A 
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TABLE 1-1.—Power Requirements* 














AC DC 
Unit 
Volts Amperes Frequency Volt- Power Volts Amperes 
(cps) Amperes Factor 
Radio Receéiver.........ceecees 115 1.23 400-2400 142 0.95 24 0.5 
and Transmitter........0.0.. 80 1.77 400-2400 142 0.95 
*RT-1A/APN-2 
Indicator... ccc cece cece en aees 115 0.33 400-2400 38 0.95 24 0.5 
BC-929-A..... soe sis ejaParfa:-eliecese-aveceteus 80 0.48 400-2400 38 0.95 
Radio Recéiver....-. cee cesees 115 1.23 400-2400 142 0.95 12 1.0 
and Transmitter...........5> 80 1.77 400-2400 142 0.95 
*RT-1/APN-2Y 
Indicator... i... ccs cece cnevens 115 0.33 400-2%00 38 0.95 12 1.0 
BC-929-AZ. cee cere ccs enesce 80 0.48 400-2400 38 0.95 
*For 12 or 24 volts d-c input, and 80 or 115 volts a-c input. 
TABLE 1-2—Equipment Supplied as Part of Radio Set XAN/APN-2 
Quantity Overall Weight Numerical Series 
per Name of Unit a Typ . - avy Typ e Dimensions (Pounds) of 
Equipment estgnation estgnation (inches) Reference Symbols 
1 Radio Receiver and *RT-1/APN-2 *RT-1/APN-2 1214 x 13 34.0 100-299 
Transmitter or or x 834 
*RT-1A/APN-2 *RT-1A/APN-2 
1 Indicator BC-929-(*) BC-929-(*) 814 x 834 26.0 300-399 
x 16 
1 Radio Control Box *C-3/APN-2 *C-3/APN-2 3x 356x 1.25 400-499 
M4 
2 Antenna (Receiving) *AT-2/APN-2 *AT-2/APN-2 4.75 
or or 
*AT-2A/APN-2 *A'T-2A/APN-2 
1 Antenna (Transmitting) *AT-1/APN-2 *AT-1/APN-2 1.00 
1 Mounting (Control Box) FT-406-A 0.5 
1 Mounting (Indicator) FT-409-A 2.5 
1 Mounting (Receiver- FT-416-A 2.5 
Transmitter) 
1 Alignment Tool 
*1 Tuning Adapter MX-196/APN MX-196/APN 1.00 
*] Remote Tuning Device C-134/APN C-134/APN 0.8 
*1 Tuning Shaft MC.-215 MC-215 
12 Coaxial Connector PL-259 49195 
1 AN Connector (2 contacts) AN-3108-18-3P AN-3108-18-3P 
2 AN Connector (2 contacts) AN-3108-18-3S AN-3108-18-3S 
2 AN Connector (2 contacts) AN-3108-168-4S AN-3108-1658-4S 
1 AN Connector (9 contacts) AN-3108-22-17P AN-3108-22-17P 
1 AN Connector (9 contacts) AN-3108-22-178 AN-3108-22-178 


As required Radio Frequency Cable 


RG-8/U or equal 


RG-8/U or equal 


(rarer tere fr nn pp ORR? P WP wn eestor iene AC TANNA SENATE SAS 


‘These items make up a remote receiver-tuning arrangement for use with Radio Receiver and Transmitter #RT-1A/APN-2, 
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3. EQUIPMENT REQUIRED BUT NOT SUPPLIED. 
TABLE 1-3.—Equipment Required but not Supplied as Part of Radio Set *AN/ APN-2 
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Quantity 


As required 2-Conductor Power Cable 


As required 9-Conductor Cable 


Name of Unit 


srmy Type 
Designation 





(Std. power and 
lighting cable) 


4. TEST EQUIPMENT REQUIRED BUT NOT SUPPLIED. 
TABLE 1-4.—Test Equipment Required but not Supplied as Part of Radio Set KAN/ APN-2. 








; F Army Type Navy Type 
Quantity Name of Unit Designation Designation 
Field Test Equipment, 
including: 
1 Signal Generator 1-196-B 
1 Frequency Meter BC-906-D 
1 Range Calibrator BC-949-A 
1 Indicator BC-936-A 
2 Cord CD-800 
1 Cord CD-799 
Base Test Equipment, 
including: 
1 Modulator Unit BC-1203-A 
2 Cord CD-800 or 
CD-869 
1 Cord CD-935 
1 Cord CD-1034 
1 Oscilloscope 
1 Signal Generator 


Miscellaneous ‘Test 


Equipment: 
1 Voltmeter 1S-189 or equal 
1 Headset 
1 Dummy Antenna 


Navy Type 
Designation 


(Std. power and 
lighting cable) 


Function or Required 
Characteristics 





Power cables. 


Control box cable. 


Function or Required 
Characteristics 





For field tests. 

Frequency range, 214-234 megacycles. 
Frequency range, 214-234 megacycles. 
Calibration of indicator range scales. 


Checks power output and pulse width of 
transmitter. 


Coaxial interconnecting. 
A-C power cord. 


For depot tests. 


48” long. 
48" long. 
72" long. 
48" long. 
RCA Type 158 (or equivalent). 


G.R. Type 804-C 


50 ohms, 1 watt, carbon. 





5. DESCRIPTION OF MAJOR ASSEMBLIES. 


a. RADIO RECEIVER AND TRANSMITTER 
*RT-1A/APN-2. 


(1) This unit is a complete transmitter and re- 
ceiver which will transmit and receive on any one of 
five pre-set frequencies (214, 219, 224, 229, and 234 
megacycles). A  transmitter-frequency selector knob, 
“TRANS. FREQ.”, makes any one of these five fre- 


quencies readily available for transmission during flight. 
Any two adjacent receiving frequencies of the above five 
may be pre-adjusted so that either one may be readily 
selected while in flight by a switch on the control box, 

(2) This unit is housed in a black wrinkle-finished 
metal case. The front panel contains seven female sockets 
for coaxial connectors, two 2-prong male and one 2-prong 
female socket for power connectors, and one 9-prong 
female socket for power and control connections. 
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- Figure 1-5. . Radio Receiver and Transmitter 
| &RT-1A/APN-2—Showing Controls 


(3) Three receiver r-f tuning adjustments are ac- 
cessible through windows in the case of the receiver 
marked “RECEIVER TUNING” “1”, “2”, and “3”. The 
local oscillator of the receiver is tuned by a slotted shaft 
accessible through an opening marked “RCVR OSC.” 
“LOW”, and a pointer-knob marked “RCVR OSC” 
“HIGH”. The knob may be removed and a remote re- 
ceiver-tuning arrangement substituted when it is neces- 
sary to muunt the receiver-transmitter in a place remote 
from the operator. A knob mounted on a panel marked 
“TRANS. FREQ.” provides for selection of any one of 
the five pre-set transmitting frequencies. A window 
below this knob exposes a slotted shaft for making 
tuning adjustments for the five transmitting frequencies. 
See figure 1-5 for identification of these. controls. 


Note 


Radio Receiver and. Transmitter *RT-1/ 
APN:2 is operationally the same as Radio Re- 
ceiver and Transmitter KRT-1A/APN-2 ex- 
cept that the receiver oscillator “HIGH” 
‘frequency adjustment is made by screwdriver 
adjustment instead of a knob adjustment. 


6b. REMOTE TUNING ASSEMBLY. 
(See figure 1-3). 


(1) REMOTE CONTROL DEVICE. C-1 34/ APN. 
—This unit is housed in a small black metal case  suit- 
able. for attachment to the aircraft structure. On the top 
of the unit is a tuning crank and a white calibrated 
scale. A receptacle is provided on the side of the case 
to accommodate Tuning Shaft MC-215. 
(2) TUNING ADAPTER. MX. 196/APN.—This 
unit is. housed in a small metal case suitable for attach- 
ment to the case of the radio receiver and transmitter. 
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A shaft projects from the unit which, when attached to 
the radio set, engages the “RECV. OSC.” “HIGH” tun- 
ing shaft. The tuning adapter is attached to the receiver 
and transmitter by two retaining screws. 

(3) TUNING SHAFT MC.-215.—This shaft is 
composed of a movable center shaft enclosed in a metal 
sheath, and is provided with knurled nuts for attaching 
one end of the shaft to the remote-tuning device and 
the other end of the shaft to the tuning adapter. 


c. INDICATOR BC-929-(#). 
(See figure 1-4) 


(1) Indicator BC-929-(*) consists of a Gide way, 
tube with associated sweep-generating circuit® and a 
motor-driven switch. This switch alternately connects 
the right and left receiving antenna leads to the receiver 
input, and the corresponding video output: of the re- 
ceiver to the right and left horizontal-deflection plates 
of the cathode-ray tube. 

(2) The function of the indicator is. to show- 
visually on the calibrated scale mounted in front of the 
screen of the cathode-ray tube the signals received by the 
respective receiving antennas after the signals have 
passed through the receiver section of the receiver-trans- 
mitter. Both nautical- and statute-mile scales are provided. 

(3) The indicator has five coaxial sockets marked as 
follows: “ANT.R.”, “ANT.L.”, “RCVR.-ANT.”, 
“VIDEO”, and “SYNC”; also sockets marked “A.C.” 
and “24 V.D.C.” or “12 V.D.C.”. There are eight screw- 
driver adjustments on the front panel, marked as fol- 
lows: “HOR. CENT.” and “VERT. CENT.” for hori- 
zontal and vertical’ centering of the image on. the in- 
dicator screen, “SWEEP DURATION” “10”, “50”, and 
“100” for adjusting the time duration of the sweep (one 
for each setting of the “RANGE” switch), and 
“SWEEP AMPLITUDE” “10”, “50”, and “100” for: 
adjusting the rate of sweep rise (one for each setting of 
the “RANGE” switch). There are three knobs on the 
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lower part of the panel, “INTENSITY” and “FOCUS” 
for adjusting the intensity and focus of the image on 
the indicator screen, and “RANGE” for selecting one of 
the three range scales (“10”, “50”, and “100”). The 
“ON-OFF” switch on the front panel controls the d-c 
power for operating the motor switch ‘in the indicator. 
(See fig. 1-6 for control identification.) 
d. RADIO CONTROL BOX %*C-3/APN-2 (See 
gure 1-7.).—This unit contains a switch to turn Radio 
Set *AN/APN-2 on and off, a receiver-gain control, a 
frequency-selector switch, anda phone jack. The “ON- 


OFF” switch controls the a-c and d-c power to the re- 
P 


ceiver-transmitter and the a-c power to the indicator. The 
“TRANS.-KEY” switch has three positions, “KEY” for 
momentary. operation, “TRANS.” for constant opera- 
tion, and a center position for stand-by operation. The 
“GAIN” control adjusts the output of the receiver. The 
“HIGH-LOW” switch selects the operating frequency 


of the receiver. 


ee ANTENNA. *AT-2/APN-2. (RECEIVING).— 
This unit consists of a vertical dipo'e and a director, 
mounted on a single standard with a bakelite housing. 
There are two of these antennas used on an installation, 
one on each side of the fuselage, mounted with the di- 
rector toward the front of the airplane. (See figs. 1-8 
and 2-3.) 


Note 


Antenna *AT-2/APN-2 has been modified 
by the addition of suitable braces to 
strengthen the antenna against breakage due 
to vibration. See figurés 6-17 and 6-18 for in- 

' structions on the mounting modification kit 
on this antenna. Antenna *AT-2/APN-2 
with the items of the modification kit attached 
is designated Antenna XAT-2A/APN-2. 


ANTENNA 
AT-2A/APN-2 
(RECEIVING) 


ANTENNA 
AT-I/APN-2 
(TRANSMIT TING) 
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Figure 1-7. Radie Control Box *C-3/APN-2 


fp ANTENNA XAT-1/APN-2. (TRANSMIT- 
TING).—This unit is a quarter-wave stub, vertically 
polarized, and mounted under the nose of the fuselage. 
Radio Frequency Cable RG-8/U is used with Plugs 
PL-259 to connect the transmitter output to the trans- 
mitting antenna. (See figs. 1-8 and 2-3.) 


6. INTERCHANGEABILITY OF MAJOR ASSEMBLIES. 


a. Any Indicator BC-929-A from Radio Sets SCR- 
729-A or from Radio Set *AN/APN-2 may be used 
with Radio Receiver and Transmitter *RT-1/APN-2 
or *RT-1A/APW-2. 


b. Any Indicator BC-929-AZ can be used with Radio 
Receiver and Transmitter BC-800-AZ, or with Radio 
Receiver and Transmitter *RT-1/APN-2Y. 


ANTENNA 
AT-2/APN-2 
(RECEIVING) 


Figure 1-8. Antennas KAT-1/APN-2 (Transmitting), KAT-1/APN-2 and KAT-2A/APN-2 (Receiving) 
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SECTION II 
INSTALLATION AND ADJUSTMENT 


WARNING 


This equipment employs voltages which are 
dangerous, and may be fatal, if contacted by 
operating personnel. Extreme caution should 
be exercised when working with the equip- 
ment. 


1. PRELIMINARY PROCEDURE. 


a. UNPACKING EQUIPMENT.—Radio Set KAN/ 
APN-2 is shipped from the factory with all tubes in 
place. Carefully lift the units out of the cartons and place 
them on the bench. Use extreme care in removing the 
indicator unit to protect the cathode-ray tube from injury. 
When all units have been unpacked, check against table 
1-1 to make certain that all assemblies are included. 


b. BENCH WORK.-—Place Radio Set XAN/APN-2 
on the shop bench and give it a thorough visual inspec- 
tion for broken, damaged, or loose parts. Follow the 
inspection by a complete operational check. Any dam- 
aged or defective parts should be reported immediately 
through the proper channels, and the necessary steps 
taken to repair or replace the damaged items. 


(1) GENERAL.—The workbench shall be provided 
with the necessary mountings for each unit of the equip- 
ment, and the required cable assemblies to interconnect 
the units. Install the transmitting and receiving antennas 
outside the building, simulating the actual plane instal- 
lation as nearly as possible. Install a metal shield between 
the right and left receiving antennas to obtain the proper 
directional effect. A-C and d-c power sources should be 
available, providing 12 or 24 volts dic, and 115 or 
80 volts, 400 to 2400 cycles ac. 


CAUTION 


Connert Radio Set *AN/APN-2 to a 
400-2400 cycle a-c supply only. Connecting 
the equipment to a 60-cycle a-c source will 
cause the power transformers to burn out. 


(2) RADIO RECEIVER AND TRANSMITTER 
*&RT-1A/APN-2.—Make certain the proper model 
(Radio Receiver and Transmitter *RT-1A/APN-2 or 
*&RT-1A/APN-2Y) is provided, according to the bat- 
tery voltage in the plane in which the equipment is to be 
installed. Inspect the receiver-transmitter unit as fol- 
lows: 


(a) Remove the white screws which hold the 
covers on the transmitter and receiver chassis, and lift 
the chassis assembly out of the lower cover. 
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(6) Place the chassis assembly on the bench, be- 
ing careful not to bump rectifier tube JAN-5U4G 
against the bench, because it can easily be broken in this 
manner. 

(c) Remove the four black corner screws holding 
the two chassis together, and lift the receiver chassis 
straight up until the two chassis are disengaged. Turn the 
receiver chassis over to the right, laying it upside down 
on the bench. 

(d) Disconnect the Jones plug which intercon- 
nects the receiver and transmitter chassis. 

(e) Thoroughly inspect the receiver and the 
transmitter chassis on both the top and bottom for 
damage, such as broken tubes, sockets, wiring, capacitors, 
resistors, or controls. 

(f{) Check the primary connections of the power 
transformers on the transmitter chassis to make certain 
they are correct for the voltage of the a-c power source 
in the plane. (See fig. 5-1.) 


Note 

If connections are incorrect, the required 
changes should be made at this time, so that the 
equipment will be operating on the correct 
voltage when the operational check is made. 
The equipment leaves the factory connected for 
use on 115 volts ac. Operating the equipment 
on the incorrect a-c input voltage may cause 
damage or reduce operating efficiency. 


(g) Replace the chassis and covers and attach the 
unit to its mounting on the bench. 


(3) INDICATOR BC-929-(*).—Inspect the in- 
dicator as follows: 

(a) Loosen the two round knurled holding nuts at 
the lower front corners of the case, and turn the locking 
screw on the rear of the case a half-turn to the left. 

(b) Slide the indicator chassis forward out of the 
case, being careful not to let the chassis drop to the 
bench. 

(c) Thoroughly inspect the indicator chassis, both 
top and bottom, for damage, such as broken tubes, 
sockets, wiring, capacitors, resistors, or controls. 

(d) See that the proper scale (nautical or statute 
miles) is installed on the front panel. 

(e) Check the power-transformer-primary con- 
nections by reference to figure 5-1. Make sure that they 
are right for the voltage of the a-c power source in the 
plane. 

(f) If the inspection discloses no damage, replace 
the chassis in the case and attach the unit to its proper 
mounting on the work bench. 
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(4) OVERALL OPERATIONAL CHECK. — 
Using the proper cables, connect the major units, the re- 
ceiving and transmitting antennas, and the power sup- 
plies according to the cording diagram in figure 8-1. 


IMPORTANT 


The transmitter must be connected to either the 
transmitting antenna, a 50-ohm dummy anten- 
na, to Indicator BC-936-A (which contains a 
50-ohm dummy antenna), before the equipment 
is turned on. Otherwise, the transmitting oscil- 
lator tube, JAN-2C26, will be damaged. Use a 
50-ohm, 1-watt resistor as a dummy antenna for 
the transmitter. 


(a) On Control! Box *C-3/APN-2, place the 
“TRANS.-KEY” switch in the center (stand-by) posi- 
tion, and the “ON-OFF” switch on the “ON” position. 

(6b) Make sure the blower on the transmitter 
chassis is operating, either by noting its sound, or by 
placing the hand in front, of the vent holes in the rear of 
the chassis or in front of the oscillator-tuning opening in 
the front of the chassis. 

(c) Wait approximately two minutes for the tubes 
to warm up, then place the ‘““TRANS.-KEY” switch in 
the “TRANS.” position, and turn the indicator “ON- 
OFF” switch to the “ON” position. 

(d) Make sure the antenna-video switching motor 
is operating normally. 

(e) Turn the “GAIN” control on the control box 
to the maximum counter-clockwise position, and check 
the operation of the “FOCUS” and “INTENSITY” con- 
trols to see that a sharp, clear trace can be obtained on 
all three positions of the range switch. (See fig. 2-1.) 





Figure 2-1. Indicator Screen, Sweep Trace and 
Transmitter Signal 
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(f) Turn the “GAIN” control to the maximum 
clockwise position. If the receiver sensitivity is normal, 
hash or grass, with a horizontal amplitude of about one- 
eighth of an inch, will appear on each side of the 
vertical trace, as in figure 2-2, Make this check with the 
control box “HIGH-LOW” switch in each position. 

(g) If the receiver sensitivity is low, as indicated 
by little or no hash on either “HIGH” or “LOW” posi- 
tion, replace the receiver-transmitter unit with another 
unit, and send the defective unit to the repair station 
to be repaired or aligned. 

(A) With the “TRANS. KEY” switch in the 
“TRANS.” position, a signal should appear at the bot- 
tom of the trace, as in figures 2-1 and 2-2. This signal 
indicates normal transmitter operation. If this signal 
does not appear, replace the receiver-transmitter unit 
with another, and send the defective unit to the repair 
station. 

(i) If these checks indicate normal operation, the 
equipment is ready to be installed in the plane. 


2. INSTALLATION 
a. GENERAL. 


(1) The major assemblies of Radio Set *AN/ 
APN-2 are designed for maximum flexibility in installa- 
tion. The receiver-transmitter unit and the indicator 
unit are shock-mounted, but the control-box mounting 
is fastened directly to the plane’s structure. These mount- 
ings are not a part of the unit, but are attached to the 
structure of the plane, and remain in place when the 
units are removed for repair or replacement. 

(2) Placement of the major assemblies and the an- 
tennas will be determined by the type of plane and the 








Figure 2-2. Indicator Screen, Receiver Hash and 
Transmitter Signal 
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space available, Interfering action with other equipment 
will be held to a minimum if the equipment is properly 
bonded and shielded. 

(GY When locating the equipment, leave sufficient 
space for proper ventilation, free movement of the units 
on the shock mountings, and for attaching the cable 
connectors. 


b. RADIO. RECEIVER AND TRANSMITTER 
#KRT-LA/APN-2, 


(1) Whenever possible, mount the receiver-trans- 
mitter unit so the side containing the connectors and 
adjustments is easily accessible to the operator when he 
is sitting in a normal position in front of the indicator. 


(2) Minimum clearance space of three inches 
should be left at the ends and back of the unit to allow 
free vibration on the shock mounting, and for proper 
ventilation of the unit. 


(3) Fasten the receiver-tran$mitter shock mount- 
ing, Mounting FT-416-A, securely to the structure of 
the plane, and ground it carefully to the structure of the 
plane with heavy bonding braid. 


(4) Place the receiver-transmitter unit on the shock 
mounting with the pins on the lower rear corners of 
the unit inserted in the holes on the mounting. Lift 
the two knurled nuts on the front of the mounting and 
tighten them down securely on the two lugs on the 
lower front corners of the unit. 


(5) Attach the interconnecting cables as shown in 
the cording diagram, figure 2-1. Leave sufficient cable 
slack between the receiver-transmitter unit and the first 
cable clamp so the unit can rock freely on its shock 
mounting without straining or causing sharp bends in 
the cables. 


(6) If it is impractical to mount the receiver-trans- 
mitter unit where it is accessible to the operator, a re- 
mote-tuning attachment may be used, and the unit 
placed as required. However, the above: instructions 
regarding clearance space, mounting, and cable con- 
nection still apply. The remote-tuning device is de- 
scribed in section I, paragraph 56, and the following 
instructions describe its installation. 


c. ATTACHMENT OF REMOTE-TUNING AS- 
SEMBLY. (See figure 1-3). 

(1) Remove the two screws located near the cen- 

ter of the front side, just above and below the “RCVR 

OSC.” panel marking, on the receiver-transmitter case. 


(2) Place Tuning Adapter MX-196/APN over the 
opening for the “RCVR OSC” “HIGH” adjustment, 
fitting the adapter until the shaft engages the oscillator 
tuning shaft. 

(3) Fasten the adapter in place with the two screws 
which were removed. 

(4) Securely fasten Remote Control Device C-134/ 
APN to the aircraft structure near the *AN/APN.2 
control box, and where it will be easily accessible to the 
operator when in a normal position in front of the 
indicator. 
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(5) Attach one end of Tuning Shaft MC-215 w 
the tuning adapter and the other end to the remote- 
control device. 


d. INDICATOR BC-929-(*), 

(1) Mount the indicator unit in a position which 
will permit the operator, while sitting in a normal posi- 
tion, to view the indicater screen at all times. 

(2) Minimum clearance space of three inches 
should be left at the sides and back of the indicator unit 
for free vibration on the shock mounting, and for 
proper ventilation of the unit. 

(3) Securely fasten the indicator shock mounting, 
Mounting FT-409-A, to the structure of the plane, and 
ground it carefully to the structure with heavy bonding 
braid, 

(4) Place the indicator unit on the mounting with 
the pins on the lower rear corners of the unit inserted 
in the holes in the mounting. Lift the two knurled bind- 
ing nuts on the front of the mounting and tighten them 
down securely on the two lugs on the lower front corners 
of the unit. 

(5) Attach the interconnecting cables as shown in 
the cording diagram, figure 8-1. Leave sufficient cable 
slack between the unit and first cable clamp so the unit 
can rock freely on its shock mounting without straining 
or causing sharp bends in the cables. 


e. RADIO CONTROL BOX *C-3/APN-2. 


(1) Mount the control box within easy reach of the 
operator when he is sitting in a normal position in front 
of the indicator. 

(2) Securely fasten the control-box mounting, 
Mounting FT-406-A, to the structure of the plane. No 
additional ground braid is necessary, as the mounting is 
not an insulated shock mounting, and ground is also pro- 
vided through the control-box cable to the receiver- 
transmitter unit. 

(3) Loosen the knurled binding nut on top of the 
control box, and place the two lugs on the bottom of the 
control box in the holes in the bottom legs of the mount- 
ing. Push the top of the control box into the mounting 
with the threaded binding screw in the slot provided 
for it. Hold the control box firmly against the mounting 
and securely tighten the knurled binding nut. 

(4) Attach the control-box cable and tighten the 
connector coupling nut. 


f. ANTENNA *AT-24/APN-2,— Mount the two 
receiving antennas on opposite sides of the fuselage, near 
the front of the plane, so the maximum directional effect 
will be obtained in the forward direction. Mount these 
antennas so that the directors and dipoles re perpen- 
dicular to the longitudinal axis of the plane, and with the 
director (shorter rod) toward the front of the plane. 
(See No. 2. in fig. 2-3.) 

(1) Radio Frequency Cable RG-8/U must be used 
for the antenna cables. Run these cables from the indi- 
cator unit, through the hollow support base of the re- 
ceiving antennas, and connect the inner conductor of the 





Figure 2-3. Antenna KAT-1/APN-2 and Antennas 
*AT-2/APN-2 Mounted on Airplane 


coaxial cable to the upper dipole element, and the coaxial 
cable shield to the lower dipole element. These connec- 
tions must be strong mechanical connections, carefully 
soldered. Use extreme care to prevent short circuits at 
this point. Ground the shield of each receiving-antenna 
cable to the skin of the ship with a lead of minimum 
length. (See fig. 2-4.) 


Figure 2-4. Receiving Antenna KAT-2/APN-2— 
Showing Electrical Connections and Method 
‘of Grounding Antenna Cable Shield 


Note 


Some models of Antenna KAT-2/APN-2 have 
a ring added to reinforce the flange on the base. 
(See fig. 2-5.) The bolts that hold the antenna 
to the fuselage pass through this ring. It should 
not be necessary to make rings for antennas not 


having them supplied. 


REIN! 
R 


FORCING 
ING 


Figure 2-5. Antenna KAT-2/APN-2 With 
Reinforcing Ring 
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A—Coaxial transmission line. 





B—Hole through airplane skin from antenna base. 


C—Shield on coaxial transmission line. Remove approx: 
imately 14-inch of outside rubber insulation. 





D—Ground lead. Solder one end of ground lead to ex- 
posed shield and wrap other end under head of an- 
tenna base mounting screw. The ground lead must 
be kept as short as possible. 








E—Antenna base mounting screw. 






F—Center conductor. 


G-—Shielded braid. 
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g ANTENNA *AT-1/APN-2.—Mount the trans- 
mitting antenna on the under side of the fuselage near 
the front of the airplane (See No. 1 in fig. 2-3.) Use 
Radio Frequency Cable RG-8/U and Plug PL-259 to con- 


nect the transmitter output to the antenna, 
Note 


On early models of Radio Set KAN/APN-2 
having a 200-mmf coupling capacitor from the 
transmitting oscillator to the antenna-output 
terminal, the cable length from the “TRANS 
ANT” terminal to the antenna was critical. 
For these installations, 181g feet of Radio Fre- 
quency Cable RG-8/U was found to give most 
satisfactory results at all frequencies used. On 
the present models of Radio Set KAN/APN-2, 
the coupling capacitor has been reduced to 
5 mmf, and any convenient length of Radio 
Frequency Cable RG-8/U can be used. 


h. CORDING. 
(1) COAXIAL CABLES.—AII coaxial cables used 


in interconnecting the major assembles of Radio Set 
*AN APN-2, the antenna cables, and the cables to 
associated equipment, must be made of Radio Frequency 
Cable RG-8'U (or equivalent) 50-ohm, single-conductor 
coaxial line. 

(a) All coaxial cables may be any length required 
for the installation. However, each cable should be as 
short as possible, allowing sufficient slack for free vibra- 
tion of the units on their shock mountings, and for 
large radius bends in the cable. 
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SOLDER THROUGH THESE HOLES TO BRAID 
8 HOLES 



































SOLDER WIRE INTO SLEEVE—— 








BE 











a-REMOVE {2 (NCH OF THE RUBBER INSULATION FROM EACH ENO OF 
THE CABLE 

b- REMOVE te INCH OF THE BRAID SHIELD FROM EACH ENO OF THE 
CABLE 

c- REMOVE 3 INCH OF THE INNER INSULATION FROM EACH END 
OF THE CABLE 

d-PLACE A PL-259 CONNECTOR ON EACH END OF THE CABLE 

e-REFER TO THE ABOVE ILLUSTRATIONS FOR SOLDERING THE 
BRAID SHIELD AND THE INNER CONDUCTOR TO THE 
CONNECTOR 


f~SLIP THE THREADED CLAMP OF THE CONNECTOR INTO 
POSITION 


Figure 2-6. 
2-4 


Coaxial Cable Fabrication Instructions 
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(6) Where coaxial cables must be clamped to the 
structure of the plane, the clamp must not be tight 
enough to flatten the cable. 


Note 


If a coaxial cable is flattened it is likely to short 
out, also its characteristic impedance is changed, 
impairing operation. 
(c) Determine the length required for each cable, 
then cut and prepare the ends and attach the connector 
according to the information given in figure 2-6, 


CAUTION 


Use extreme care when soldering the shield 
braid to the connector body. Using too much 
heat at this point will damage the inner insula- 
tion, and probably short the two conductors, 
On the other hand, a strong mechanical con- 
nection, properly soldered, is very necessary. 


(2) POWER CABLES.—Standard 2-conductor air- 
craft power and lighting cable is used to make up the a-c 
and d-c power cables. These cables may be any required 
length, consistent with good cabling. 

(a) Determine the length required for each cable 
and cut off the proper amount from the bulk supply. 
Disassemble the AN-type connector, and slip the con- 
nector shell and ring over the cable. 

(6) Carefully solder the two conductors to the 
contact soldering cups, and reassemble the connector. 

(c) Attach a suitable connector to the other end 
of the cable, and connect the cable to the equipment, as 
shown in the cording diagram, figure 8-1, 


Note 


On the d-c power input cables, the choice of 
pins to which the positive and negative leads 
are connected is not critical since the d-c circuit 
is not grounded to the chassis, and the blower 
and switching motors will operate correctly with 
either connection, 


(3) CONTROL-BOX CABLE.—This cable is made 

up of the required length of 9-conductor cable. 

(a) Cut off the required length of cable and strip 
off the outer cover for a distance of approximately 114 
inches. 

(6) If fabric-covered cable is used, bind the end 
of the fabric cover with strong twine to prevent raveling. 

(c) Strip 4 inch of the insulation from each end 
of each conductor and tin the ends of all wires. 

(d) Slip the connector shell and ring onto the 
cable. 

(e) Using figure 2-7 as a reference, connect each 
conductor to the proper pin and solder carefully. 

(f) Repeat this process at the other end of th- 
cable. 

(g) Reassemble the connectors and attach the 
cable to the control box and the receiver-transmitter unit. 
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BIAS 
GROUND 


24VOLT D-Cc 


NS VOLT A-C 
H5 VOLT A-C 





150 VOLT D-C; 


AN 3:08~ 22-17P 





AN3I08- 22-178 


Figure 2-7. Control Cable Plug Connections 


(4) CHECKING NEW CABLES.—After each 
new cable is completed, it must be thoroughly checked 
for continuity and short circuits. Using the low-range 
scale of an ohmmeter, check each conductor of each 
cable, including the shields of the coaxial cables, for 
continuity. Shake, roll, or wiggle the cable, while making 
this check, to uncover any poor connections, Using the 
high-range scale of the ohmmeter, check for leakage or 
short circuits between the inner and outer conductor of 
the coaxial cables, and between conductors of the other 
cables. 


(5) CONNECTION.-When all cables have been 


completed and carefully checked. connect them to the 


proper receptacles, as shown in the cording diagram, 
figure 8-1. 
(a) Support or bind each cable so it will not 
swing in flight, or come in contact with sharp objects. 
(6) See that each mounting base is properly 
grounded, and that long cables are properly bonded to 
the structure of the plane, as required. 


(6) COLOR-CODING NEW CABLES.— New 
cables should be color-coded to correspond to the 
colored dots near the receptacles on each unit. This sys- 
tem simplifies cable connecting, and assures that each 
cable will be used in the same position when reconnecting 
the units. Table 2-1 shows the color-code system used 
with Radio Set KAN/APN-2. 


TABLE 2-1,.—Connection Color Code System Used Radio Set XAN/APN-2 





Radio Receiver and Transmitter *RT-1A, APN-2 


Indicator BC-929-(*) 








Receptacle Color Receptacle Color 
RCVR. ANT. Blue ANT. R. Green 
TRANS. ANT. Orange ANT. L. Red 
SYNC. OUT. Yellow RCVR. ANT. Bine 
VIDEO Black VIDEO Black 
VIDEO Aluminum SYNC, Yellow 
SUP, OUT. Brown 
SYNC. IN. Lavender 
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3. AFTER INSTALLATION ADJUSTMENT. 

a. GENERAL (See figure 6-1.)—The following test 
equipment is used to check and align Radio Set 
*AN/APN-2 in the aircraft. 


(1) Range calibrator BC-949-A, used to calibrate 
the indicator. 

(2) Indicator BC-936-A, used to check transmitter. 

(3) Signal Generator I-196-B, used to align receiver 
r-f and oscillator circuits. 

(4) Frequency Meter BC-906-D, used to adjust 
transmitter and other test units. 

(5) Cord CD-800, for interconnecting units (two 
required). 

(6) Cord CD-799, a-c power cord (one required). 


b. CALIBRATION OF INDICATOR BC-929-(*) 
FOR NAUTICAL MILE SCALE.—Range Calibrator 
BC-949-A, used to calibrate the indicator, is an a-c oper- 
ated device; therefore, the primary tap on its power trans- 
former must be connected properly for the a-c input 
voltage. It is necessary to remove the calibrator chassis 
from the case to check the connection. Two scales are 
provided for the indicator screen, one calibrated in nauti- 
cal miles, and the other calibrated in statute miles. To 
calibrate the indicator, the video signal from the receiver 
is removed, and the signal developed in the calibrator 
for each of the three ranges is fed into the indicator for 
calibration purposes. To calibrate the indicator for nau- 
tical miles refer to figure 8-2 and proceed in the following 
manner: 

(1) Disconnect the plug from the socket marked 
“SYNC” on the indicator and connect it to the socket 
marked “SYNC INPUT” on the range calibrator. 

(2) Connect Cord CD-800 from socket marked 
“SYNC OUT” on the range calibrator to the socket 
marked “SYNC” on the indicator 

(3) Disconnect the plug from the socket marked 
“VIDEO” on the indicator. 


(4) Connect Cord CD-800 from the socket marked 
“VIDEO” on the indicator to the “VIDEO OUTPUT” 


socket on the range calibrator, 


(5) Disconnect power plug from the “A.C.” socket 
on the indicator and connect it to “A.C. IN” on the 
range calibrator. Connect one end of Cord CD-799 to 
the socket on the range calibrator marked “A.C. OUT” 
and the other end to the “A.C.” socket on the indicator. 


(6) Connect the 50-ohm, 1-watt dummy-antenna 
load from the center conductor of “TRANS. ANT.” to 
ground. 


(7) Place the “ON-OFF” switches on the control 
box and the indicator in the “ON” position and, after 
three minutes, the “TRANS.-KEY” switch in the 
“TRANS.” position. 


(8) Set the “NAUTICAL MILES” range switch on 
the range calibrator in the “10”-mile position and the 
“RANGE” switch on the indicator in the “10’-mile po- 
sition, The indicator screen will now have a wavy line 
symmetrically located on both sides of the vertical center 
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line. The points used in calibration are the points of 
minimum horizontal width, each representing one mile. 
(See fig. 2-8, part C.) There should be 10 peaks showing 
on each side of the vertical center line for calibration of 
each range. The number of these peaks is controlled 
by the “SWEEP DURATION” adjustment associated 
with each range. On the 10-mile range the signal from 
the range calibrator will not be as sharp, nor have as 
great an amplitude on the indicator screen, as will the 
50- and 100-mile signals. Care must be taken in counting 
the 10 peaks on this range, especially the upper peaks 
on the screen. 

(9) Adjust the “INTENSITY” control for readable 
brilliance. 

(10) To align the indicator, adjust the “HOR. 
CENT.” contro! to exactly center the vertical trace line 
on the indicator screen and adjust the “SWEEP DU- 
RATION 10” control for 10 peaks. 


(11) Adjust the “VER. CENT.” control to place 
the second calibration point on the two-mile horizontal 


line. (See fig, 2-8, part C.) 
(12) The eighth calibration point should fall on the 


eight-mile horizontal line. If not, make screwdriver adjust- 
ment of the “SWEEP AMPLITUDE 10” control until 


it does. 


(13) Slightly readjust the “WER. CENT.” control 
if necessary to realign the two-mile calibration point 
again. 

(14) Adjust the “SWEEP DURATION 10” con- 
trol to cut off the signal at the 10-mile horizontal line 
on the indicator scale. 


Note 


Normally on Radio Set *xAN/APN-2, the 
“VERT. CENT.” adjustment is made only at 
the two-mile point on the 10-mile range. No 
further changes in this setting on the 50- and 
100-mile ranges should be made. However, 
if any one of these ranges is used more fre- 
quently, or requires greater accuracy in cali- 
bration, make the “WERT. CENT.” adjustment 
at the second calibration point on that range 
only. 


(15) Turn the “RANGE” switch on the indicator 
and “NAUTICAL MILES” switch on the range cali- 
brator to the “50”-mile position and adjust the “SWEEP 
DURATION 50” control for 10 peaks. Each calibration 
point now represents five miles. 

(16) Adjust the “SWEEP AMPLITUDE 50” con- 
trol until the eighth calibration point is on the 40-mile 
horizontal line. (See fig. 2-8, part B.) 

(17) Adjust the “SWEEP DURATION 50” con- 
trol until the signal stops at the 50-mile horizontal line. 

(18) Turn the indicator “RANGE” switch and the 
range calibrator “NAUTICAL MILES” switch to the 
“100”-mile range, and adjust the “SWEEP DURATION 
100” control for 10 peaks. Each calibration point now 
represents 10 miles. 
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80 MILE CALIBRATION POINT -~- 
ALIGN WITH HORIZONTAL 
LINE 8 BY ADJUSTING SWEEP 
AMPLITUDE !00 SCREW. 


CALIBRATION POINTS 





PART A- CALIBRATING ON RANGE 100 (NAUTICAL MILES SCALE) 


40 MILE CALIBRATION POINT- 
ALIGN WITH HORIZONTAL 

LINE 40 BY ADJUSTING SWEEP 
AMPLITUDE 50 SCREW. 


8 MILE CALIBRATION POINT~ 
ALIGN WITH HORIZONTAL 
LINE 8 BY ADJUSTING SWEEP 
AMPLITUDE 10 SCREW. 


2 MILE CALIBRATION POINT~ 
ALIGN WITH HORIZONTAL 
LINE 2 BY ADJUSTING VER. 
CENT. SCREW. 





PART C— CALIBRATING ON RANGE IO (NAUTICAL MILES SCALE) 


Figure 2-8. Indicator BC-929-A—Calibration in Nautical Miles 
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8TH CALIBRATION POINT — —.— 
ALIGN WITH 46 MILE HORI — 
ZONTAL. DOTTED LINE BY 


ADJUSTING SWEEP AMPLI — 
TUDE 50 SCREW. 
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8TH CALIBRATION POINT 
ALIGN WITH Ge¢ MILE 
HORIZONTAL DOTTED LINE 
BY ADJUSTING SWEEP 
AMPLITUDE 100 SCREW 


8TH CALIBRATION POINT — 
ALIGN WITH 9 2 MILE 
HORIZONTAL DOTTED LINE 
BY ADJUSTING SWEEP 
AMPLITUDE '% SCREW 


2ND CALIBRATION POINT 
ALIGN WITH 2.3 MILE 
HORIZONTAL DOTTED LINE 
BY ADJUSTING VER CENT 
SCREW. 


PART C—CALIBRATING ON RANGE 10 (STATUTE MILES SCALE) 





Figure 2-9. Indicator BC-929-A—Calibration in Statute Miles 
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(19) Adjust the “SWEEP AMPLITUDE 100” con- 


trol until the eighth calibration point is on the 80-mile 
horizontal line. (See fig. 2-8, part A.) 

(20) Adjust the “SWEEP DURATION 100” con- 
trol until the signal stops at the 100-mile horizontal 
line. 

(22) Disconnect the range calibrator and its asso- 
ciated cables, and reconnect the regular cables accord- 
ing to the cording diagram in figure 8-1. 

ce. CALIBRATION OF INDICATOR BC-929-(*) 
FOR STATUTE-MILE SCALE.—The indicator may 
also be calibrated for statute miles, using the same range 
calibrator and the same procedure as in nautical-mile 
calibration. Replace the indicator nautical-mile scale 
with the statute-mile scale provided and make the ad- 
jufstments to the dotted lines on the statute-mile scale. 
The upper dotted line on the statute-mile scale re- 
presents 92, 46, and 9.2 statute miles; the lower dotted 
line represents 23, 11.5, and 2.3 statute miles, respec- 
tively, for the 100-, 50-, and 10-milc ranges. Using 
these dotted lines (see fig. 2%) for the upper and lower 
calibration points on the indicator, while using the 
100, 50, and 10 nautical-mile ranges on the range 
calibrator, causes the 80, 40, and 8 statute-mile points 
to fall on the proper horizontal lines on the statute 
scale. The same is true for the 20, 10, and 2 statute- 
mile points. 

d. ADJUSTING TRANSMITTER FREQUENCY, 
USING FREQUENCY METER BC-906-D.—The trans- 
mitter is adjusted to five frequencies, 214, 219, 224, 229, 
and 234 megacycles, corresponding to positions “A”, 
“B”, “C”, “D”, and “E’’, respectively, on the “TRANS. 
FREQ.” control knob. Adjust each position in the fol- 
lowing manner: 

(1) Adjust frequency meter as follows: 

(a) Open frequency-meter front cover and re- 
move the collapsible antenna. Insert antenna (at full 
length) into the hole in the top of the unit marked 
“ANTENNA”. 

(6) Set the “HI-LO” switch on the frequency 
meter to the “HI” position, and the “ON-OFF” switch 
to the “ON” position. 

(c) Set the fequency-meter dial carefully to the 
desired frequency (214 mc for position ‘‘A’’), as deter- 
mined by the frequency-meter chart. 

Note 


To find the dial setting on the chart for the 
desired frequency, move the decimal point one 
place to the left (21.4). Find 21.4 in the verti- 

cal column at the left side of the chart, on one 

of the four pages. From this figure move hori- 

zontally across the page to the intersection 

with the curve. From the intersection move 
vertically and read the dial setting directly 
under the point of intersection at the bottom 

of the page. Interpolation may be necessary. 

(2) Place the “TRANS-KEY” switch on the con- 
trol box in the center (stand-by) position, and place 
the “ON-OFF” switch in the “ON” position. 

(3) Wait approximately three minutes for the 
transmitter tubes to warm up properly, then place the 
“TRANS-KEY” switch in the “TRANS.” position. 

(4) Place the frequency meter where the meter 
will be visible, and with the frequency-meter antenna 
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near the “TRANS. ANT.” socket. (See fig. 8-3, position 
1.) 

(5) Set the “TRANS. FREQ.” control knob to 
the “A” position (214 mc). e 

(6) Use the tuning tool (combination screwdriver 
and socket wrench attached to the front of Radio Re- 
ceiver and Transmitter xRT-1A/APN-2) to adjust the 
transmitter frequency. The transmitter-frequency ad- 
justment is reached through the window in the front 
of the case marked “TRANS. FREQ.”. With the socket 
wrench (supplied with the set), loosen the locking nut 
of the adjustment, and then, with the fibre screwdriver, 
rotate the adjustment for greatest dip of the meter on 
the frequency meter. Tighten the locking nut with 
the socket wrench, holding the adjustment screw with 
the screwdriver so that the frequency adjustment will 
not be changed. 

(a) Rotate the “TRANS. FREQ.” control knob, | 
and return it to channel “A.” This will relieve the 
strain on the detent mechanism caused by the pressure 
applied to the adjustments. 

(6) Check the frequency with Frequency Meter 
BC-906-D. 

(c) If the frequency of the transmitter is slightly 
high, loosen the locking nut and turn the screw-driver | 
adjustment to the right. If the frequency is slightly 
low, turn the screw-driver adjustment to the left. 
Tighten the locking nut and again rotate the “TRANS. 
FREQ.” control knob before rechecking the frequency. 

Note 
The operator will shortly learn from experience 
the approximate amount of adjustment neces- 
sary to set the frequency for each channel. 

(d) Repeat the procedure in subparagraphs 
3d(6) through 3d(6)(c) for all channels (‘‘A,” “B,” 
“C,” “D,” and “E”). 

(7) Some planes will shield the frequency meter 
so completely from transmitting antenna that it will 
be necessary to make an external connection to pick 
up the signal. Use Cord CX-16/TPN-1 to connect 
the receptacle marked “ANT. TEST” on the frequency 
meter to the receptacle marked “RCVR. ANT.” on 
the indicator. This connects the frequency-meter in- 
put to the receiving antennas. (See fig. 8-3, position 2.) 

Note 

Cord CX-16/TPN-1 is supplied as auxiliary 

equipment when requested, but may be made 

up at the base by placing Plug PL-259 and 

Coupling MC-277 on the ends of a 3-foot 

length of Radio Frequency Cable RG-8/U or 

WC-549-A. 

(8) Set the frequency-meter dial to 219 megacycles, 
the “TRANS. FREQ.” control knob to the “B” posi- 
tion, and repeat step (6) above (par. 3d). 

Note 

All five of the transmitter-frequency adjust- 

ments are made through the same window. 

(9) Set the frequency-meter dial to 224 megacycles, 
the “TRANS. FREQ.” control knob to the “C” posi- 
tion, and repeat step (6) above (par. 3d). 

(10) Set the frequency-meter dial to 229 mega- 
cycles, the “TRANS. FREQ.” control knob to the “D” 
position, and repeat step (6) above (Sect. Il; par 3d). 

(11) Set the frequency-meter dial to 234 mega- 
cycles, the “TRANS. FREQ.” control knob to the “E” 
position, and repeat step (6) above (Sect. II; par. 3d). 
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e. CHECKING TRANSMITTER POWER OUT- 
PUT, USING TEST INDICATOR BC-936-A. 
(1) With all power turned off, disconnect the 
transmitter-antenna cable from the “TRANS. ANT.” 
receptacle on the front of the receiver-transmitter unit, 
See figure 8-4 for proper connections. 
(2) Disconnect the video cable from the “VIDEO” 
receptacle on the indicator unit and lay this cable aside. 


(3) Connect the short cable attached to Test Indi- 
cator BC-936-A to the “VIDEO” receptacle on the 
indicator. 

(4) Using Test Cord CD-800, connect the trans- 
mitter-output receptacle “TRANS. ANT.” to the recep- 
tacle marked “TRANS, IN” on the test indicator. 

(5)-Place the “ON-OFF” switch on the control box 
in the “ON” position, the “ON-OFF” switch on the 
indicator in the “ON” position and after two minutes 
place the “TRANS.-KEY” switch in the “TRANS.” po- 
sition. With the test-indicator “POWER-PULSE” switch 
in the “POWER” position, a single, vertical trace line 
should appear on the indicator screen. 


(6) With the “HOR. CENT.” control, shift the 
vertical. trace to the right-hand vertical line. on the in- 
dicator screen, as in figure 2-10. 


(7) Press the momentary-contact switch om the test 
indicator matked “PUSH”. The transmitter signal should 
now appear on the indicator screen approximately as 
shown in figure 2-11. The power output is determined 
by the position of the lower left tip of the signal pattern. 
If this tip extends to, or beyond, one and one-half divi- 
sions to the left of the center line on the indicator screen, 
the power output may be considered to be above the 
minimum allowable value of 0.5 kilowatt. These are 
visual comparison checks and can not be read in terms 
of power output in watts. 


f. CHECKING TRANSMITTER PULSE WIDTH, 
USING TEST INDICATOR BC-936-A.—This check 


is made with the test indicator connection as in Section IT, 
paragraph 3e, steps (1) through (5). (See fig. 8-4.) 
(1) With the “HOR. CENT.” control, shift the ver- 


tical trace back to the original center-line position. 


(2) Place the “PULSE-POWER” switch on test 
indicator in the “PULSE” position, and the “RANGE” 
switch on Indicator BC-929(*) in the 10-mile position. 


(3) Press the push button on the test indicator 
marked “PUSH”. The transmitter signal should now 
appear on the indicator screen as the rectangular pulse 
shown in figure 2-12. With the “RANGE” switch on the 
indicator set at “10”, this pulse should extend vertically 
a distance of approximately one-fourth the first vertical 
division on the indicator screen. 


Note 


Make this check only after the indicator has 
been properly calibrated, as the “VERT. 
CENT.” adjustment will affect the position 
of the signal, and its apparent vertical height. 
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(4) Disconnect the test indicator and reconnect the 
cables for normal operation, as shown in the cording dia- 
gram, figure 8-1. 


g- ALIGNING RECEIVER OSCILLATOR AND 
R-F STAGES, USING TEST SIGNAL GENERATOR 
1-196-B.—The receiver local-oscillator is tuned to two 
different frequencies, which are selected by the “HIGH- 
LOW” switch on the control box. These two frequencies 
may be anywhere in the 214-234 megacycle band, but 
must be within five megacycles of each other. The equip- 
ment leaves the factory tuned to 234 megacycles for the 
“HIGH” frequency position and 229 megacycles for 
the “LOW” frequency position. These frequencies will 
be used in this example. Because of the wide bandwidth 
of the r-f stages, no switching is necessary in these cir- 
cuits; the r-f and mixer stages are tuned to a frequency 
halfway between the “HIGH” and “LOW” oscillator 
settings, thereby providing equal sensitivity for both fre- 
quencies. 


(1) Calibrate the test signal generator to the re- 
ceiver “HIGH”, “LOW”, and midpoint frequencies with 


‘the frequency meter, as follows: 


(a) Remove the collapsible antenna from inside 
the cover of the frequency meter and insert it into the 
receptacle marked “ANTENNA” on top of the fre- 
quency meter and extend the antenna full length. 


(6) Place the signal generator on its side with 
Frequency Meter BC-906-D behind it and so that the 
antenna of the frequency meter lies along the side of the 
signal generator. 

(c) Set the “HI-LO” switch on the frequency 
meter to the “HI” position, and turn the “ON-OFF” 
switch to the “ON” position. 


(d) Set the dial of the frequency meter to cor- 
respond to the desired high-frequency setting (234 mc). 


(e) Place the signal-generator “ON-OFF” switch 
in the “ON” position and adjust the signal-generator dial 
within the “HI-G-RE” range until the maximum dip is 
obtained on the frequency meter. Carefully mark this 
point with a sharp pencil so it may be returned to later. 


(f) Set the frequency meter for the low frequency 
(229 mc) and repeat step (e). 

(g) Set the frequency meter for the midpoint fre- 
quency, halfway between the high and low frequencies 
(231.5 mc), and repeat step (e) above. 


(kh) Turn the signal generator “OFF” until ready 


for use, 


(2) Set the signal generator directly in front of the 
plane, about 10 feet from the nose, with the side bearing 
the nameplate facing the airplane. If the signal-genera- 
tor batteries are weak, or if the oscillator is considerably 
detuned, it may be necessary at first to place the signal 
generator closer to the receiving antennas. (See fig. 2-13.) 


(3) Place the “ON-OFF” switch on Control Box 
*C-3/APN-2 in the “ON” position, the “HIGH-LOW” 
switch in the “HIGH” position, and the “ON-OFF” 
switch on Indicator BC-929-(*) in the “ON” position. 
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Figure 2-10. Indicator BC-929-A—Trace Adjusted 


for Power Output Check 


(4) Turn the range switch on the indicator to the 
“100”-mile position. 

(5) After allowing for a three-minute warm-up, 
place the “TRANS.-KEY” switch to the “TRANS,” 
position, 

(6) Set the signal-generator dial to the point pre- 
viously calibrated for center frequency, and place the 
“ON-OFF” switch in the “ON” position. 





Figure 2-12, 
Pulse-Width Signal 


Indicator Screen, Transmitter 
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Figure 2-11. Indicator Screen, Power Output Signal 


(7) Adjust the “RCVR. OSC. HIGH” control of 
the receiver-transmitter for maximum horizontal ampli- 
tude of the received signal, as seen on the indicator 
screen. 


IMPORTANT 


Keep the receiver-gain control low to prevent 
limiting of the received signal. If the signal 
from the signal generator cannot be received, 
move the signal generator closer to the plane 
for preliminary adjustments. 


(8) Unlock the “RECEIVER TUNING” adjust- 
ments “1”, “2”, and “3” on the front of the receiver 
and adjust each for maximum signal on the indicator 
screen, Again make sure that the gain control is not high 
enough to cause limiting of received signal. 


SIGNAL 
GENERATOR 
I-196-B 


‘ 
4 
f 
i 


0 heey f 


Figure 2-13. Method of Using Signal Generator 
1-196-B for Receiver Alignment 
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(9) After carefully tuning these three stages, tighten 
locking nuts on “1”, “2”, and “3”, making sure the adjust- 
ments are not disturbed. This is a final adjustment for 
the r-f stages and should not be changed unless another 
group of frequencies is to be set up. 

(10) Set the signal-generator dial to the point pre- 
viously calibrated for the “HIGH” frequency. 

(11) With the “HIGH-LOW” switch in the 
“HIGH” position, adjust the “RCVR. OSC.” “HIGH” 
control for maximum received signal on the indicator 
screen, 


IMPORTANT 


Always adjust “RCVR. OSC.” “HIGH” before 
*“RCVR.OSC.” “LOW”, 


(12) Set the signal-generator dial to the point cor- 
responding to the desired “LOW” frequency, as previ- 
ously marked. 

(13) With the “HIGH-LOW” switch in the 
“LOW” position, adjust “RCVR. OSC.” “LOW” control 
for maximum received signal on the indicator screen. 

This completes the receiver tuning. 


Note 


If Radio Set KAN/APN-2 is to be remotely 
tuned by the use of Remote Tuning Device 
C-134/APN, Tuning Shaft MC-215, and Tun- 
ing Adapter MX-196/APN, the “RCVR-OSC” 
“HIGH” adjustment should be tuned to each of 
the two frequencies being used. Then note 
each position of the dial on Remote Tuning 
Device C-134/APN so that the receiver may be 
readily tuned to either of the two frequencies 
while in flight. The “HIGH-LOW” switch on 
Radio Control Box *C-3/APN-2 must be left 
in “HIGH” position, because Tuning Adapter 
MX-196/APN covers up the “RCVR-OSC” 
“LOW” adjustment. 


h. CHECKING RECEIVER DIRECTIONAL IN- 
DICATION USING SIGNAL GENERATOR I-196-B. 


(1) Place the signal generator approximately 50 to 
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75 feet to the right of the airplane, at an angle of about 
45 degrees from the heading of the plane, with the side 
bearing the nameplate facing the airplane. (See fig. 
2-14.) 

(2) The signal amplitude on the right side of the 
indicator screen should be greater than on the left. 


(3) Repeat this check with the signal generator to 
the left of the airplane. The signal amplitude should be 
greater on the left side. 


(4) Repeat this check with the signal generator 
directly in front of the airplane. The signal amplitude 
should be equal on both sides of screen center line. 

(5) When the preceding checks have been com- 
pleted and normal operation of the equipment is indi- 
cated, Radio Set KAN/APN.-2 is ready for flight opera- 


tion, 








Figure 2-14. Method of Using Signal Generator |-196-B 
to Check Receiver for Directional Indication 
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SECTION Ill 
OPERATION 


CAUTION 


Do not operate the receiver-transmitter at any 
time without the proper load connected to the 


“TRANS. ANT.” socket. 


1. TO START AND STOP THE EQUIPMENT. 


a. TO START THE EQUIPMENT, 

(1) Place the “TRANS.-KEY” switch in the stand- 
by (mid) position. 

(2) Turn the “INTENSITY” and “GAIN” con- 
trols to the maximum counter clockwise position. 

(3) Place the “ON-OFF” switches on Control Box 
*&C.3/APN-2 and on Indicator BC-929-(*) in the “ON” 
position, 


Note 


The “ON-OFF” switch on the indicator controls 
only the d-c power to the antenna-video switch 
motor. 


(4) After a three-minute warm-up period, place the 
“TRANS.-KEY” switch on the control box in the 
“TRANS.” position. Adjust the “FOCUS” and “IN- 
TENSITY” controls on the indicator until a clear, sharp 
trace is obtained, as shown in figure 2-1. 


(5) Adjust the “GAIN” control until grass appears 
on the indicator screen. The grass (hash) shows that the 
receiver is operating and the signal on the base line shows 
that the transmitter is operating. (See fig. 2-2.) 

(6) Check the receiver for normal operation, indi- 
cated by grass on the indicator screen for both the 
“HIGH” and “LOW” positions of the “HIGH-LOW” 


switch on the control box. 


Note 


Radio Receiver and Transmitter *XRT-1A/ 
APN-2 differs only from Radio Receiver and 
Transmitter &KRT-1/APN-2 in that the screw- 
driver adjustment on the “RCWVR.-OSC.- 
HIGH” control has been replaced by a tuning 
knob which allows the operator to tune the 
receiver for maximum response while in flight. 
If Radio Receiver and Transmitter *&RT-1A/ 
APN-2 is mounted in a remote or inaccessible 
position in the airplane, the tuning knob may 
be replaced by Tuning Adapter MX-196/APN, 
which, in conjunction with Remote Tuning 
Device C-134/APN and Tuning Shaft MC-215, 
permits the operator to tune for maximum re- 
sponse while sitting at his normal position. 
Remote Tuning Device C-134/APN should be 
mounted close to Indicator BC-929-(*), 


6b. TO STOP THE EQUIPMENT.—Place the “ON- 
OFF” switch on the control box and on the indicator in 
the “OFF” position and set the “TRANS.-KEY” switch 
to the mid-position (stand-by). 


2. FLIGHT OPERATION. 


a. LOCATING GROUND BEACON. 

(1) Turn on the equipment and check, as instructed 
in paragraph la, this section. 

(2) Turn the “RANGE?” switch on the indicator to 
the “100”-mile position. 

(3) Place the “HIGH-LOW” switch on the control 
box to the position which is determined by the trans- 
mitting frequency of the ground beacon. If remote tun- 
ing is used, adjust Remote Tuning Device C-134/APN to 
the assigned frequency. 

(4) Set the “TRANS. FREQ.” switch to the po- 
sition “A”, “B”, “C”, “D”, or “E”, as directed by the 
Officer-in-Charge. 

(5) Determine the position of the “TRANS.-KEY” 
switch as follows: 

(a) If the location of the ground beacon is secret, 
hold the “TRANS.-KEY” switch in the “KEY” or in- 
termittent position only long enough to obtain the desired 
information. Since the ground transpondor beacons will 
not transmit unless interrogated, the enemy will thus be 
less likely to gain knowledge of the beacon’s location, 


IMPORTANT 


The switch must be held in the “KEY” position 
for the desired period of transmission. 


(b) For continuous operation, place the 
“TRANS,-KEY” switch in the “TRANS.” position. 

(c) for stand-by operation (non-transmitting), 
place the “TRANS.-KEY” switch in the center position. 

(6) Adjust the receiver “GAIN” contro! to the 
proper level. Each operator will have his individual 
opinion as to this setting. However, the gain should be 
high enough to provide a clear indication of the in- 
coming signal. 

(7) When the airplane is within the range of the 
ground beacon, place the “TRANS.-KEY” switch in 
the “TRANS.” position. A signal should appear on the 
screen of the indicator unit, showing the distance from 
the beacon and its direction from the heading of the 
plane. Range is read to the bottom of the received pulse. 
(See fig. 3-1.) 


* Any issue letter is applicable. 
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Figure 3-1. Indicator Screen, Response fo Beacon 
Directly Ahead 


(8) If the signal on the right of the center line is 
larger, the beacon is to the right of the line of flight of 
the airplane aud turning the airplane to the right will 
equalize the right and left signals. If the signal on the 
left of the center line is larger, turning to the left will 
equalize the signals. (See fig. 3-2.) 


(9) The range is reduced, as the airplane approaches 
the beacon, by changing the position of the “RANGE” 


switch, 





Figure 3-2. Indicator Screen, Beacno fo Right of 
Airplane Heading 
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IMPORTANT 


Keep the “GAIN” control adjusted so that the 
received signal is never greater than two divi- 
sions on either side of the center line. 

(10) As the airplane approaches the beacon, the 
received signal gradually approaches the zero line. At the 
time the airplane is very near the beacon, the received 
signal and the transmitter pulse occupy approximately 
the same space. 

(11) Turn the “GAIN” control fully clockwise so 
the received signal will be large. At the instant the plane 
is directly over the beacon, the received signal will col- 
lapse, leaving only the transmitted pulse. 


Note 


The operator must have practice in actually 
locating various types of ground beacons to 
obtain a reasonable degree of accuracy. The 
reception from the various ground beacons 


differs widely. 


b. A METHOD OF LOCATING A PLACE AT A 
GIVEN DISTANCE BEYOND THE BEACON. 


(1) Follow the procedure given in paragraph 2a, 
this section, until the airplane is directly over the beacon. 

(2) Establish direction by compass or other means. 

(3) Proceed past the location of the beacon, and 
the receiving signal will gradually rise above the trans- 
mitted signal. 

(4) Read the scale to find the distance past the 
beacon. 


c. USE WITH BEAM APPROACH BEACON SYS- 
TEM (BABS). 
(1) GENERAL INFORMATION. 

(a) The indication which is received on the air- 
borne indicator is a rather wide pulse, appearing to be 
about 2 miles in duration and contains coded informa- 
tion enabling the operator to determine whether he is 
“on-course”, to the right, or to the left. 

(6) The “on-course” pattern is illustrated in 
figure 3-3. Range is measured from the lower edge of 





RECEIVED 
PULSE 


TRANSMITTER 
PULSE 








Figure 3-3. Indicator Responding to Beacon 
(On Course) 
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the transmitter pulse to the lower edge of the received 
pulse as shown in the figure. When the plane is flying 
the “on-course” beam, the overall amplitude of the pulse 
(measured across the indicator screen), as represented by 
“A”, is constant. No evidence of coding will be visible. 
This does not mean that the echo need necessarily be 
equally spaced across the vertical trace when “on- 
course”, for if the ship is crabbing, the picture will be 
displaced on one side. Figure 3-4 represents a ship crab- 
bing down the “on-course” beam, Note that “A” is still 
constant. If the ship moves off to the right, it moves 
into the “dash” area and coding becomes visible, the 
degree of coding being a function of the number of 
degrees the ship is off to the right. 

(c) The “dash” or “plane to the right” indication 
is a momentary collapse of the echo occurring at regular 
intervals, Figure 3-4 shows this effect in which “B” rep- 
resents the amplitude of the longer interval of coded 
time and “C” is the momentary collapse. It appears to 
the observer, then, the echo’s normal size is “B”, broken 
at regular intervals by short decreases to “C”, 

(d) The “dot” or “plane to the left’ indication 
is a momentary increase in the echo occurring at regular 
intervals, Figure 3-6 shows the effect when the ship is 
off to the left of the beam, which is exactly the opposite 
to the indication shown in figure 3-5. Here the normal 
amplitude of the echo, “B”, momentarily increases to the 
amplitude “C” at regular intervals. 

(e) In figures 3-5 and 3-6, the ratio of maximum 
echo to minimum echo will enable the radar operator to 
estimate how many degrees “off course” the aircraft is 
flying. In figure 3-5 the airplane would be about five 
degrees to the right, and in figure 3-6 the airplane would 
be about five degrees to the left. The signal ratio-selec- 
tor relationships are given in the table below. (See 


fig. 3-7.) 


as 











Figure 3-4. Indicator Responding to Beacon 
(Crabbing) 
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Figure 3-5. Indicator Responding to Beacon 
(Plane to Righ?) 


SIGNAL RATIO-SECTOR RELATIONSHIPS 
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Figure 3-6. 
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Note 


The above ratios and sectors will vary slightly 
with the types of aircraft because of the differ- 
ent locations of antennas, and with air fields be- 
cause of the differences in terrain, location of 
hangars, etc. However, it is sufficiently accu- 
rate to give the aircraft an approximate loca- 
tion when far from the runway direction or 
beam. The ratios do not vary in a linear man- 
ner, but approximately logarithmically. 


(f{) The tactical operation employed in making 
a blind approach using BABS is comparatively simple. 
It is, however, a method with which the radar operator 
must be thoroughly familiar in order that a high degree 
of success be attained. Before attempting an actual ap- 
proach, he should make at least a dozen or more prac- 
tice runs, preferably with the pilot with whom he flies. 

(2) PROCEDURE. 

(a) Locate the airfield and proceed as given in 
paragraph 2a, this section, until over the beacon. 

(b) Turn the “HIGH-LOW” switch on the con- 
trol box to the “LOW” position, or the remote tuning 
knob to the assigned frequency. A BABS signal will 
appear on the indicator as illustrated in figures 3-3, 3-4, 
3-5, and 3-6. 

(c) If the compass bearing of the runway with 
respect to the BABS equipment is not known, obtain it 
from the control tower of the airfield by the use of the 
regular communications equipment. 

(d) In case this information is not available from 
the control tower, proceed as follows: 

1. After the BABS signal is picked up as in 
(6) above, the operator should direct the pilot to make 
a circle around the BABS equipment having a radius of 
3 or 4 miles at an altitude of about 1000 feet. 


2. During the circle, observe the character of 
the BABS signal received. The strongest signal with the 
correct BABS dot and dash indication will be the one 
showing the approach direction. (The “GAIN” control 
should be set at a point giving a signal of approximately 
two division on the indicator.) 


(e) Direct the pilot to fly away from the BABS 
equipment to a distance of approximately 8 to 10 miles 
depending upon the landing characteristics of the air- 
plane. 

(f) The airplane should be flying the on-course 
signal for approximately 1 mile before making a “pro- 
cedure turn” thus heading the airplane directly toward 
the BABS equipment. 

(g) Instruct the pilot to turn to the right or left 
to keep the airplane “on-course” according to the signal 
appearing on the indicator. 

(h) Keep the pilot informed as to the range so 
that he can determine his rate of descent. 

G) A trial-run is usually made before the final 
approach is made. 

(j) When the ship breaks through the overcast, 
the pilot makes the landing by visual means. 


d. RUDIMENTARY COMMUNICATION (IDEN. 
TIFICATION). 


(1) The transmitter output may be keyed either by 
plugging Plug PL-55 attached to a key into the jack on 
Control Box *&C-3/APN-2 or by keying with the 
“TRANS-KEY” switch on the control box by placing 
this switch on and off the “KEY” position. 

(2) The associated ground equipment, such as Bea- 
con Transmitter Receiver AN/TPN-1, can be keyed for 
a reply and the keyed response observed on Indicator 
BC-929-A. 


SECTION IV 
THEORY OF OPERATION 


1. GENERAL. 


(See figure 4-1.) 

Radio Set KAN/APN-2 is airborne receiving-trans- 
mitting equipment designed to aid in aircraft navigation 
by indicating to the pilot the relative location of co- 
ordinated ground beacon stations. Radio Receiver and 
Transmitter *RT-1A/APN.2 transmits a pulse-modu- 
lated signal of from 3.5 to 6 microseconds duration to 
the ground station and receives an answering pulse. 
The coding and frequency of the received signal provide 
identification of the ground station. Indicator BC-929-(*) 
gives a visual representation of the distance and the 
direction of the ground station with respect to the line 
of flight. Radio Control Box *C-3/APN-2 contains the 
operating controls for the equipment. 


2. DETAILED FUNCTIONING. 


a. RADIO) RECEIVER AND TRANSMITTER 
*RT-1A/APN-2. 


(1) GENERAL. 
(a) RECEIVER SECTION.—The receiver sec- 


tion of the receiver-transmitter is a superheterodyne 
with two stages of r-f amplification followed by a mixer 
tube, oscillator, and five stages of i-f amplification. The 
output contains a detector and limiter tube and two 
video stages. The r-f stages are tuned as a pre-flight ad- 
justment to the mid-point of two selected frequencies 
(separated by 5 megacycles) and are broad enough to 
accept either one. The frequency selector switch in the 
control box adjusts the focal oscillator to either of two 
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Figure 4-2. Pulse-Generating Section and Transmitter, Block Diagram 


pre-set frequencies within the range between 214 and 
234 megacycles, When provided with remote tuning, 
the receiver oscillator is tuned to the preadjusted fre- 
quency by the remote tuning device, and the “HIGH- 
LOW” switch is left in the “HIGH” position. 

(6) PULSE-GENERATOR SECTION. — The 
pulse-generating and synchronizing circuit, situated on 
the receiver chassis, generates pulses, which modulate 
the transmitter and trigger the vertical sweep circuit in 
the indicator unit simultaneously. The circuit also in- 
cludes the necessary circuits to synchronize the trans- 
mitter pulse directly with, or at some sub-multiple of, 
the pulse repetition frequency of associated equipment 
in the aircraft, and an output pulse to suppress other as- 
sociated equipment qn the airplane during Radio Set 
*AN/APN.-2 transmission pulse. (See fig. 4-2.) 

(c) TRANSMITTER SECTION.—The trans- 
mitter chassis contains one modulator and one oscillator 
tube, and the power supply for both the receiver and 
the transmitter. The pulse from the blocking oscillator 
is amplified and shaped by the modulator tube and 
used to pulse-modulate the transmitter oscillator, The 
resulting high-frequency pulse is capacity-coupled to the 
transmitting antenna through connector J205, The an- 
tenna radiates signals to trigger associated ground bea- 
con equipment. The transmitter is capable of transmis- 
sion on any one of five pre-set frequencies in the range 
between 214 and 234 megacycles. 


(2) RECEIVER CIRCUITS. 


(a) R-F, OSCILLATOR, AND MIXER CIR- 
CUITS. 


1. The signal introduced into the antenna cir- 
cuit through connector J101-1 from the antenna system 
is amplified by the two r-f amplifier stages and appears 
across the resonant impedance in the grid circuit of the 
mixer stage. This tuned circuit consists of disc capacitors 
C105-2A, C105-2B, and inductance L102-2, which is 
tapped near the lower end for introduction of the oscil- 
lator signal, Acorn tube JAN-956 is used in the r-f 
and mixer stages. The 5-megacycle band width of the 
r-f and mixer stages occurs below the 50 percent down 
point on the band-pass curve. (See fig. 5-40.) 


2. The oscillator consists of an acorn tube 
JAN-955 in a series-fed Hartley circuit shown in figure 
4-3. The output of this stage is fed to the tap on the 
mixer inductance. A tap on oscillator coil L106 can 
be connected to capacitor C110 by actuating relay K101. 
This relay is controlled by the “HIGH-LOW” switch 
on the control box and provides for the shifting of the 
oscillator frequency, thus allowing the remote selection 
of two pre-adjusted receiver frequencies. 


(6) I-F CIRCUITS.—The resulting i-f signal at 
the plate of the mixer tube is fed to the grid of the 
first of five single-tuned i-f amplifier stages, each using 
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tube JAN-6AC7. The i-f amplifier operates at a center (c) DETECTOR AND VIDEO CIRCUITS.— 
frequency of 30 megacycles and is permeability tuned. The amplified i-f signal is then fed to the cathode of 
The 5-megacycle band width, obtained by damping the diode detector tube V-103 (the first section of tube 
tuned circuits in each stage, occurs below the 50-percent JAN-6H6G/GT). The detector output is taken as a neg- 
down point on the band-pass curve. ative video pulse from diode load resistors R117-1 and 
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Figure 4-3. Receiver Oscillator and Mixer Stages, Sectional Diagram 
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R118, and is fed directly to the grid of the first video 
amplifier. The second diode of tube V-103 is used as a 
limiter on the output of the first video amplifier tube 
V-102-6 (JAN-6AC7). The cathode of this diode is 
sufficiently above ground potential to permit pulses of 
approximately 100-volt amplitude to develop at the plate 
of the first video stage. At this point the diode conducts, 
thus preventing the voltage from reaching a higher value. 
The amplified video signal is fed to the video output 
tube JAN-6V6GT (V-104). This tube is connected as 
a cathode-follower and has a low-impedance output. The 
video output passes through a low-capacity concentric 
line to the indicator unit through connector J101-3 and 
to associated equipment (if used) through capacitor 
C115 and connector J101-2. 
(3) PULSE-GENERATING SECTION. 

(See figure 4-4.) 

(a) The pulse-generating section has three func- 
tions: 

1. It generates an output pulse that triggers the 
transmitter oscillator and the vertical sweep of the 
indicator. 

2. It permits synchronization of the transmitter 
pulse of Radio Set XAN/APN-2 with associated equip- 
ment. 

3. It provides an additional signal for use as 
a blanking pulse for other associated equipment in the 
airplane during transmission. 


(b) The blocking-oscillator circuit uses one sec- 
tion of tube JAN-6SL7 (V-106-1) and has a natural 
frequency of approximately 230 pulses per second when 
operating without synchronized input. Two separate 
pulses are derived from this circuit. One drives the 
pulse-amplifier section of the modulator tube and syn- 
chronizes this action with the vertical sweep of the 
indicator; the other furnishes a blanking pulse for as- 
sociated equipment in the airplane. 


(c) If Radio Set KAN/APN-2 is used in com- 
bination with other equipment, a synchronizing pulse is 
fed from the associated equipment to the grid of tube 
JAN-6AC7, V-102-7, a pulse amplifier and limiter. This 
tube, not used in ordinary operation, is zero-biased and 
has low screen voltage so that any input above 10 volts 
will cause plate-current saturation, thus limiting the am- 
plification to a definite level. To insure that plate-current 
saturation is reached on each synchronizing pulse, a 
regenerative action is introduced by feeding a positive 
pulse from the first section of tube V-106-3 to the sup- 
pressor grid of the sync amplifier tube. 


(d) The synchronizing pulse is introduced into 
the blocking-oscillator circuit through the primary wind- 
ing of transformer T101. The synchronizing pulse may 
have a tepetition rate anywhere between 300 and 2000 
pulses per second. 


(c) When the frequency of the synchronizing 
pulse is greater than the oscillator’s natural blocking fre- 
quency (230 cycles), and the amplitude is greater than 
10 volts, the oscillator will be pulled into step and run 
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synchronously with this input pulse. The oscillator will 
synchronize on every incoming pulse, when the repeti- 
tion rate is between 230 and 550 cycles. If the repetition 
rate of the incoming pulse lies between 550 and 1100 
cycles, the oscillator will synchronize on alternate pulses. 
For frequencies of 1100 to approximateley 1650 cycles, 
the synchronization will be on every third pulse; higher 
frequencies will mean higher division ratios up to a 
2000-cycle limit of incoming synchronizing pulses. In all 
cases, the oscillator frequency will fall between 230 and 
approximately 550 cycles and will be the same frequency 
or a submultiple frequency of the synchronizing pulses. 

(f{) The voltage developed in the grid circuit of 
the blocking oscillator is shown at A in figure 4-4. The 
portion of this waveform marked 1-2 is the result of 
discharging capacitor C117-2. Two actuating voltages are 
derived from this part of the waveform. The rising 
potential, because of the comparatively slow discharge 
of capacitor C117-2, triggers the clipper section of tube 
V-106-1 at a given amplitude (point 1), and, as this 
amplitude increases, it reaches a potential sufficient to 
trigger the blocking oscillator again (point 2), approxi- 
mately 50 microseconds later. 

(g) The clipper section of tube V-106-1 is held 
below cutoff, for practical purposes, by the charge on its 
cathode bypass capacitor. On the preceding pulse, the 
current flow through the 4.7 megohm cathode resistor, 
R127-1, charged the two 0.1-microfarad cathode bypass 
capacitors, C107-3A and C107-3B, so that the capacitor 
plates connected to the cathode are positive. Because 
of the high resistance of the cathode resistor, this charge 
leaks off slowly, holding the cathode positive, with re- 
spect to the grid, thus biasing the tube below cutoff. 
Before this capacitor can discharge sufficiently to allow 
the grid to go positive with respect to the cathode, 
another pulse from the blocking oscillator arrives at the 
clipper grid and drives the tube into conduction. The 
low voltage on the clipper plate sets a low saturation 
point for the tube; therefore, the positive peak on the 
input pulse from the blocking oscillator is clipped off. 
The resulting waveform at the clipped plate is a saw- 
tooth with an amplitude of approximately 30 volts nega- 
tive and a duration of 40 to 150 microseconds, 

(h) The negative sawtooth pulse from the clipper 
tube is applied to the first grid of suppressor-ampli- 
fier tube, V-106-3 through coupling capacitor C112-3. 
(Sce fig. 4-5.) Tube JAN-6SL7GT (V-106-3) is also a 
twin triode. In its quiescent state between pulses, the 
first section of this tube is conducting at a level de- 
terminated by its cathode bias. When the negative pulse 
from the clipper tube is applied to the grid, the tube is 
quickly driven to cutoff by the first few volts of the 
negative pulse, and held in this state for the duration of 
the negative pulse. The resulting waveform at the first 
plate is an almost rectangular positive pulse, having an 
amplitude of approximately 50 volts, and a duration of 
40 to 150 microseconds. 

(i) A portion of the positive pulse from the first 
section of tube V-106-3 is taken off at the junction of the 
plate-divider resistors, R105-4 and R105-3, and applied 
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Figure 4-4 Pulse-Generating Section, Sectional Diagram 
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Figure 4-5  Suppressor-Pulse Circuits, Sectional Diagram 
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to the suppressor grid of sync amplifier and limiter tube 
V-102-7, through coupling capacitor C112-2. This pulse 
is applied 40 to 150 microseconds ahead of the next 
synchronizing pulse that will trigger the blocking 
oscillator. This action places the sync amplifier tube in a 
sensitive condition only when the blocking oscillator 
tube is ready to be triggered, 

(7) The full output pulse from the first section 
of suppressor-amplifier tube V-106-3 is applied to the 
second grid through coupling capacitor C108-2. In its 
quiescent state, this tube is held near cutoff by its cathode 
bias, and is quickly driven to saturation when the posi- 
tive pulse is applied to the grid. This tube is connected 
as a cathode follower; that is, the output is taken off at 
the cathode, and the output pulse closely follows the 
waveform of the input pulse, with a slightly lower ampli- 
tube. The cathode-follower circuit provides a low-im- 
pedance output circuit for use with low-impedance co- 
axial interconnecting cables. This suppressor pulse is ap- 
plied to the blanking circuit of the associated equipment 
in the aircraft 40 to 150 microseconds before each trans- 
mitted pulse from Radio Set XAN/APN-2. The sup- 
pressor amplifier tube and its associated circuits are not 
used in the normal operation of Radio Set *AN/ 
APN-2 or Radio Set KAN/APN-2Y. 
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(4) INTERCHASSIS CONNECTIONS. (See 
figure 8-11)—The d-c and a-c power required is ob- 
tained through plug J102 from the power supply, located 
on the transmitter chassis. Additional terminals on this 
plug also serve to connect the receiver and pulse-gen- 
erating circuit to appropriate circuits in the transmitter. 
Terminal 1 is the ground connector. Terminals 2 and 4 
supply power for energizing the band-switching relay 
of the local oscillator. This circuit is controlled by the 
“HIGH-LOW” switch in the control box. Terminal 3 
supplies alternating current for the tube heaters, and 
terminal 5 connects the manual “GAIN” control on the 
control box to the screen-grid circuits of the second r-f 
and first i-f tubes. Terminal 6 supplies stand-by bias to 
the first video amplifier and to the suppressor-amplifier 
output stage. Terminal 7 supplies 300 volts direct cur- 
rent for the plates of all tubes and the screens of all 
tubes except the second r-f and first i-f stages. Terminal 8 
supplies the synchronizing pulse from the blocking oscil- 
lator to the pulse-amplifier section of the modulator. 


(5) TRANSMITTER CIRCUITS. 


(a) PULSE AMPLIFIER AND MODULA- 
TOR. (See figure 4-6.)—This circuit employs a twin 
triode tube JAN-6SN7 (V-202). One section amplifies 
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Figure 4-6. Modulator Stage, Sectional Diagram 
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the pulse received from the blocking oscillator of the 
receiver. The other section, connected as a cathode fol- 
lower, modulates the transmitter oscillator. Positive 
pulses appear on the cathode load and are fed to the 
low- r-f potential end of the oscillator-grid circuit. This 
pulse has a peak amplitude of about 225 volts and a 
duration of about 6 microseconds. 
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(6) OSCILLATOR. (See figure 4-7.)—Oscil. 
lator tube JAN-2C26 (V-204) is connected with quarter- 
wave parallel lines in the plate and grid circuits, tuned 
by capacitor C206. The inductor lines are shorted for 
r-f at the low-potential ends by capacitor C207. The 
oscillator is normally held at cutoff by a positive voltage 
applied to the cathode from the low-voltage supply. The 
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Figure 4-8. Receiver-Transmitter Power Supply and Bias System, Sectional Diagram 


positive modulator pulse applied to the grid will over- 
come the influence of the positive potential on the cath- 
ode, and cause the tube to conduct and oscillate. Oscilla- 
tion will continue during the time the modulator pulse 
is applied to the grid. When the modulator pulse is no 
longer applied, the bias voltage will again control the cur- 
rent flow in the tube, returning the oscillator to cutoff 
to await another pulse from the modulator. Power from 
the oscillator is coupled through a concentric line to the 
antenna. 

(6) POWER-SUPPLY CIRCUITS. (See figure 
4-8.)—The a-c input voltage of either 115 volts or 80 
volts, having a frequency of from 400 to 2400 cps is 
fed to the primaries of power transformers T201 and 
T202 through socket J201. Transformer T201 is a step- 
up transformer, supplying the plate voltage to both low- 
and high-voltage rectifier circuits. Transformer T202 is 
a step-down transformer, supplying filament voltages to 
both transmitter and receiver. 

(a) LOW-VOLTAGE SUPPLY. — The low- 
voltage rectifier tube JAN-5U4G (V-201) is a full-wave 
rectifier, supplying plate and screen voltages to the re- 
ceiver, plate voltage to the modulator tube, and bias to 
the transmitter oscillator. The positive output is taken 
from the filament of the tube and passes through chokes 
L202A and L202B, Filtering is accomplished by use of 
these chokes and capacitors C202, C203-1 and C203-2. 
Terminals 5 and 7 of connector J204 carry plate and 


screen voltages to the receiver tubes. The return path 
of the direct current is through resistor R209 to the 
center tap of the transformer secondary on stand-by 
position of the “TRANS-KEY” switch. When this 
switch is in the operating position (either “TRANS” 
or “KEY”), the transformer center-tap connects directly 
to ground. 

(b) HIGH-VOLTAGE SUPPLY. — Tube 
JAN-2X2 (V-203), a half-wave rectifier, furnishes high- 
voltage direct current to the transmitter oscillator plate. 
The return path of this d-c circuit is through the same 
circuits as given in subparagraph (a) above. 

(c) BIAS SUPPLY.—The voltage drop devel- 
oped across resistor R209 is used as bias to hold at cutoff 
the video circuit, the suppressor circuit, and the modu- 
lator circuit, while the “TRANS.-KEY” switch is in 
stand-by (center) position. Throwing the switch either 
way, shorts out resistor R209 and permits normal 
operation. 

b. INDICATOR BC-929-(*). 

(1) GENERAL.—Indicator BC-929-(*) (see fig. 
4-9) gives a visual representation of distance and direc- 
tion, with respect to the line of flight, to a ground beacon 
station, The indicator consists primarily of a 3-inch 
cathode-ray tube with a calibrated scale and associated 
circuits. The frequency of the sweep voltage, generated 
in the indicator circuits and applied to the vertical-de- 
flection plates, is controlled by the pulse-generating cir- 
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cuit of Radio Receiver and Transmitter KRT-1A/APN.2. 
A motor-driven switch alternately connects the video 
output of the receiver to the right and left horizontal- 
deflection circuits and at the same time switches the r-f 
input of the receiver first to the right, and then to the 
left, receiving antenna. The sweep duration and vertical 
amplitude are adjustable by controls on the front of the 
indicator unit. Direct-current power for operation is ob- 
tained from two rectifier circuits in the indicator and 
also from the battery on the plane. 


(2) VIDEO INPUT AND HORIZONTAL.-DE. 
FLECTION CIRCUITS. 

(a) VIDEO INPUT. (See figure 4-10. )—The 
video signal, a positive output from the receiver, is fed 
throagh connector 300-4 to switch S01, section B. Uhis 
motor-driven switch has two sections. Section A controls 
the switching of the right and left receiving antennas to 
the r-f section of the receiver. Section B switches the 
video output of the receiver to the right and left hotri- 
zontal-deflection plates of the cathode-ray tube in syn- 
chronism with the switching of the right and left an- 


tennas to the receiver. a 


(b) HORIZONTAL LEVELER. 


1. Video output\of the receiver is switched 
alternately through capacitors 302-1 and 302-2 and 
chokes 346-1 and 346-2 to the horizontal deflection plates 
of the cathode-ray tube. Twin diode tube JAN- 
6H6GT/G (390-1) is used a diode leveler. 
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2. Video voltage from capacitors 302-1 and 
302-2 is applied alternately to the two cathodes of this 
tube. Resistor 303-1 js connected from cathode to plate 
of the left-hand section of the tube, and resistor 303-2 
is connected from cathode to plate of the right-hand 
section, 


3. A positive pulse fed through capacitor 302-2 
to the horizontal-deflection plate of the cathode-ray tube 
would normally cause the image to deflect to the left. 
With a signal of this polarity the left-hand diode does 
not conduct. (See fig. 4-10.) When the polarity of the 
incoming voltage reverses, the left-hand diode will act 
as a short circuit, causing the image on the cathode-ray 
tube to return to its normal center position. 

4d. When the input signal from the video plag 
is switched through capacitor 302-1 to the other plate of 
the cathode-ray tube, the same action takes place; the 
image shown will extend to the right and, on returning 
to its original position, will never pass the center line. 


(c) HORIZONTAL CENTERING.—To con- 
trol the position of the beam in the horizontal plane, two 
potentiometers are used to adjust the fixed voltage on 
the horizontal plates. In the earlier models, horizontal 
centering was accomplished with one potentiometer 
307-3. Because of a slight misalignment of the electron 
gun and deflection plates in some cathode-ray tubes, the 
best focus often occurred on one side of the screen. A 
second potentiometer, 307-4, was added to secure better 
results. 
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(3) SWEEP SYNCHRONIZING CIRCUITS. 
(a) TRIGGER CIRCUIT. 
(See figure 4-11.) 

1. In its quiescent state, the input section of 
tube JAN-6SN7 (391-1), is held at cutoff uatil it re- 
ceives a driving pulse from the blocking-oscillator tube, 
V-106-1. This pulse is applied simultaneously to the 
vertical-sweep circuit and to the modulator. The pulse 
has a time duration of from 4 to 6 microseconds and a 
repetition rate of from 215 to 260 pulses per second. In 
the quiescent state, plate current flows only in the right- 
hand section of trigger tube 391-1. The high plate cur- 
rent of this section produces a sufficient voltage drop 
across cathode resistor 321 to bias the left-hand section 
to cutoff. 

2. The full d-c supply voltage is on the plate 
of the left-hand section, and since there is no plate-cur- 
rent flow through plate resistor 311, capacitor 314 is 
consequently charged to this voltage. The introduction of 
a positive pulse on the grid of this section offsets the 
effect of the high bias, causing the tube to conduct 
suddenly. 


3. Plate current begins to flow in resistor 311, 
and the sudden change in voltage is transmitted through 
capacitor 314 to the grid resistor of the right-hand sec- 
tion. Current flowing through this grid resistor biases 
the right-hand section, cutting off the plate current. 
Capacitor 314 will gradually discharge through the 
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resistor, tending to equalize the lower plate voltage of 
the left-hand section. As it discharges, the voltage across 
the grid resistor will decrease until plate current flows 
again in the right-hand section. 


4. By this time, however, the original pulse 
has been removed and the left-hand section stops con- 
ducting, because its grid is again at a high negative 
potential. The cycle will be repeated upon the arrival 
of the next triggering pulse from the timing circuit. 


5. In the quiescent state, point A, (see fig. 
4-11) is practically at cathode potential, and point D is 
at a high positive potential, because there is no drop 
across resistor 311. When the left-hand section con- 
ducts, point D drops in potential by an amount equal 
to the voltage drop across resistor 311. Point A also 
drops in potential by the same amount, but the voltage 
across capacitor C does not change quickly. Capacitor C 
now slowly discharges. Since the potential of point D 
is fixed, the potential of A must rise as C changes to 
the new potential through R. 

6. The rate of rise of this voltage depends upon 
the value of grid resistor R. When the grid of the right- 
hand section has returned from the high negative volt- 
age, the tubes start conducting again. This condition 
reacts at point D, which quickly increases in potential, 
followed by an equal increase at point A. 

(6) DURATION-CONTROL CIRCUIT.—The 
period of time over which this action extends is adjust- 
able by varying the value of the grid resistor R. This 
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Figure 4-12. Cathode-Ray Tube Circuits, Sectional Diagram 
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Figure 4-13. Discharge-Tube Circuit, Sectional Diagram 


changes the rate of discharge of capacitor 314 and thus 
the time action of the circuit. Increasing R lengthens 
the time, as indicated in figure 4-11. In the indicator, 
resistor R consists of a resistance network as shown. 
Rapid selection of one of three different time intervals is 
possible through the use of “RANGE” switch 320-A. 
The time of any individual setting is adjusted by varying 
the value of the appropriate adjustable resistances 322-1 
(“100”-mile range), 307-2 (“50”-mile range), or 326 
(10”-mile range). 

(c) BLANKING CIRCUIT. (See figure 4-12.)— 
From the plate circuit of the right-hand section of the 
trigger tube, a connection is made to the grid of the 
cathode-ray tube through capacitor 334. The cathode- 
ray tube is normally blanked between pulses by bringing 
its grid to a potential that is more negative than its 
cathode. A rise in plate voltage on the right-hand section 
of the trigger tube causes the grid of the cathode-ray 
tube to become more positive and allows beam current 
to flow. When the trigger tube returns to its quiescent 
state, plate current flows again in the right-hand section, 
and the cathode-ray tube returns to its normal blanked 
state, 


(d) SAWTOOTH DISCHARGE CIRCUIT. 
(See figure 4-13.) 
1. The negative pulse developed in the trigger 
circuit above is fed to the grid of tube JAN-6G6G (392), 
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the discharge tube, through capacitor 302-3. In the 
quiescent state between pulses, the discharge tube has 
zero grid bias. The plate current is high and there is 
relatively little charge on capacitor C, because it is 
parallel with the plate circuit of the tube. Because of the 
large plate current of this tube, there is a large voltage 
drop across plate resistor R. 

2. The arrival of a pulse at point A drops the 
grid of the tube to a large negative value and cuts off 
the plate current. Capacitor C charges through resistor R 
at a linear rate. As it does, the voltage drop across 
resistor R decreases and the potential of point B rises. 
This is shown in the graph of the potential of point B 
plotted against time. The end of the input pulse is 
indicated by a rapid rise in potential of point A. This 
reduces the negative voltage on the grid of the discharge 
tube and allows the plate current to increase. Capacitor C 
then discharges through the tube and the potential of 
point B quickly drops to the potential of its quiescent 
state. The circuit then remains in this condition until 
the arrival of another pulse at the input. 


(e) AMPLITUDE-CONTROL CIRCUIT, 


1. In the indicator (see fig. 4-13), the resist- 
ance-capacitance network is represented by capacitor C 
and resistor R, which illustrate the network in simplified 
form. By means of a switch, any one of three RC com- 
binations may be selected. By thus varying the resistance 
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and capacitance values, the rate of charging capacitor C 
may be increased or decreased. If the rate of charging is 
increased, then the output pulse of this circuit will 
appear.as the dotted line in the graph in figure 4-13. 

2. The duration of the pulse for each range 
setting is not changed. This adjustment regulates the rate 
of rise in potential so that pulses for each range increase 
to the same amplitude in the time intervals set up in the 
preceding stage. 

3. When properly adjusted for the “10”-mile 
range, this pulse sweeps the screen from bottom to top 
in 120 microseconds. The time required for this same 
sweep, using the .“50”-mile, or “100”-mile range, is 
600 microseconds for the former and “1200 microseconds 
for the latter. The time given, for these sweeps assumes 
the use of the nautical-mile scale on the indicator. For 
individual adjustment on any one of the switch positions, 
adjustable resistances are provided. 


({) SWEEP-AMPLIFIER AND INVERTER 
CIRCUITS. 

(See figure 4-14.) 

1. Since the plate of the discharge tube is 
coupled directly to the control grid of the sweep-ampli- 
fier ‘section of tube JAN-6SN7 (391-2), the sawtooth 
voltage developed at the plate of the discharge tube is 
on the grid of the sweep amplifier at the same time. 

2. This voltage appears as an amplified nega- 
tive sawtooth voltage at the plate (pin 2) of the sweep 
amplifier and is fed through capacitor 302-5 to the lower 
vertical-deflection plate of the cathode-ray tube. A part 


316-1 
100,000 





go 
» 

INPUT FROM 

V392 


























NOTE: VALUES APPEAR 
BELOW REFERENCE SYMBOL S. 





Sweep-Amplifier and Inverter Circuits, 
Sectional Diagram 


Figure 4-14. 


Section IV 
Paragraphs 2b(3)e)=2b(3)(g) 










FROM PIN 5 “ |e FROM PIN 2 
200¥ 
OF als eee a ae OF a 2 
“oo i le 
ome aan 







VERTICAL DIODE 
LEVELER 





B+ 360 VOLTS 




















Vertical-Deflection Diode Leveler, 
Sectional Diagram 


Figure 4-15. 


of this same voltage is applied through capacitor 302-7 


_and a. resistance-capacitance network to the grid of the 


inverter section of tube 391-2. 

3. A positive sawtooth voltage will then be 
transmitted .by the .plate .of this section of the tube, 
through capacitor 302-4, to the upper vertical-deflection 
plate of the cathode-ray tube. To maintain focus at all 
points on the trace, it is necessary that the instantaneous 
algebraic sum of the. voltages applied to the vertical-de- 
flection plates, with respect to ground, remain constant. 
This condition exists when the sawtooth voltages, which 
are opposite in polarity, are equal in amplitude. Defo- 
cusing in a cathode-ray tube will occur with changes in 
deflecting voltage if the net electrostatic field between 
the deflection plates and other elements in the cathode- 
ray tube does. not remain. constant. 

4. The voltage-divider network, consisting of 
resistors 303-4 and 319, was introduced to compensate 
for the amplification of the inverter triode. Since resistor 
319 is shunted by circuit and. tube capacity, resistor 
303-4..is. shunted, by capacitor 317 in order to obtain 
uniform attenuation for all components of the sawtooth 
voltage. 

(g) VERTICAL-DEFLECTION AND DIODE. 
LEVELER CIRCUIT. : 

(See figure 4-15.) 

1. VERTICAL CENTERING.—In order ‘to 
make full ‘use of the indicator-tube screen, the calibrated 
scale has its zero line at the extreme bottom. The beam 
starts its vertical excursion from. this point. Since this 
is not-the normal rest point of -the beam, it: must:-be 
moved down to this point by the application of a fixed 
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Figure 4-16. 


d-c potential of approximately 150 volts. This potential 
is supplied by the d-c power system connected across 
potentiometer 307-3. The purpose of the potentiometer 
is the adjustment of this displacement voltage, and the 
potentiometer is called a vertical-centering control. 

2. VERTICAL LEVELER. 


a. Twin diode tube JAN-6H6GT/G (390-2) 
is connected across the output of the sweep amplifier and 
inverter. (See fig. 4-15.) The plate of the right-hand 
section of the diode is connected to the output of the 
sweep amplifier, and the cathode of the left-hand diode 
is connected to the output of the sweep inverter. Thus, 
when the amplified sweep voltage is falling in a nega- 
tive direction, the right diode does not conduct and the 
lower vertical-deflection plate is driven negative at the 
same moment the output of the inverter section is driving 
the upper vertical plate positive. 

b. The left-hand diode does not conduct if 
its cathode is more positive than its plate. Each saw- 
tooth pulse causes capacitors 302-5 and 302-4 to charge 
slightly. When the pulse is removed, the charge on these 
capacitors would cause the beam to be displaced below 
the starting point at the zero line on the scale. This 
effect is cumulative, and after a series of such pulses, the 
beam would eventually be displaced a relatively large 
amount if remedial steps were not taken. 

c. In figure 4-15, note that the desired de- 
flection caused by a sawtooth pulse is obtained when the 
upper deflection plate goes positive and the lower deflec- 
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tion plate negative. Note, also, that the two diode sec- 
tions of tube 390-2 are so connected that they will 
conduct when the opposite condition exists. During con- 
duction, a low-impedance path to ground is provided 
through which capacitors 302-5 and 302-4 can discharge 
and thus prevent the unwanted deflection. These diodes 
will have no effect on voltages which cause beam deflec- 
tion above the zero line on the indicator scale. 


(4) POWER-SUPPLY CIRCUITS. (See figure 
4-16.)—Screen and plate voltages for all tubes except 
the cathode-ray tube are supplied by tube JAN-6X5 
(393), a full-wave rectifier. High voltage for the cathode- 
ray tube is supplied from tube JAN-2X2 (395), a half- 
wave rectifier. The various cathode-ray tube electrodes 
receive their power through a suitable resistor network. 


c. RADIO CONTROL BOX *&C-3/APN-2. 

(See figure 1-7.) 

(1) GENERAL. — Radio Control Box *C-3/ 
APN-2 provides the necessary operating controls for the 
radio set. The control box is connected to the radio 
receiver and transmitter from connector J402 to con- 
nector J203 on the radio receiver and transmitter. 


(2) CIRCUIT ANALYSIS. 

(a) Switch S403 is the power “ON-OFF” 
switch controlling the a-c and d-c voltages to the radio 
receiver and transmitter and the a-c voltage to the in- 
dicator. The connections to this switch are made by 
terminals J, G, F, and E of connector J402. 
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(6) Switch S401 is the “HIGH-LOW” fre- 
quency-selector switch to operate relay K101 on the 
receiver chassis. This relay connects capacitor C110 to 
the receiver-oscillator circuit controlling the frequency 
of operation. The connections to switch S401 are made 
by terminals C and G of connector J402. 

(c) The “TRANS.-KEY” operation switch con- 
trols the bias supply to the receiver-output circuit, the 
pulse-generating circuit, and the modulator circuits, thus 
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providing for continuous, intermittent or keyed trans- 
mission. The switch is connected to terminals A and B 
of connector J402. Jack J401 connected in series with 
the operation switch provides a connection for a code key. 


(d) “GAIN” control R401 varies the screen 
voltage to the first and second r-f and first i-f amplifier 
stages, thus controlling the sensitivity of the receiver. 
The connections to the “GAIN” control are made by 
terminals A, D, and H of connector J402. 
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SECTION V 
MAINTENANCE 


IMPORTANT 

Periodic inspections prescribed herein 
represent minimum requirements. If, 
because of local conditions, peculiarities 
of equipment, or abnormal usage, they 
are found insufficient to assure satisfac- 
tory operation of the equipment, local 
authorities should not hesitate to increase 
their scope or frequency. 


1. INSPECTION. 
a PREFLIGHT CHECK. 


Note 
If the airplane has been on a flight since 
the last daily inspection, give Radio Set * 
AN/APN-2 a mechanical check, in ac- 
cordance with subparagraphs 1b(1) 
through (6)a, this section. 


(1) GENERAL.—After the initial installa- 

tion of the svstem in the aircraft, and prior to each 
flight, a short overall check shall be made to de- 
termine if the set is in good working order. If 
possible, the preflight check should be conducted 
by personnel familiar with the more detailed 
Bench Test Procedure. The test data shall be re- 
corded on a check sheet made up in the form shown 
in figure 5-0 headed “CHECK SHEET FOR 
PREFLIGHT TESTS OF RADIO SET * AN/ 
APN-2 ().” Further, on initial installations, a 
thorough check shall be made of the installation, 
including a visual inspection for broken or blown 
fuses, foreign matter, and loose or broken cables 
and cable connections. JT IS IMPORTANT THAT 
ALL CONNECTIONS BE TIGHT. 
A small auxiliary power supply capable of fur- 
nishing 24-volt (l1-ampere) d-c power and 110- 
volt, 400-cycle, a-c power (approximately 175 
watts) should be used to furnish the power re- 
quired to make the preflight tests. 

(2) TEST EQUIPMENT REQUIRED. 

a. Frequency Meter BC-906-D, which has 
been recalibrated in accordance with T.O. No. 
16-40BC906-22. 

b. Signal Generator I-196-B. 

c. Indicator BC-986-A. 

(3) TEST PROCEDURE. 

(a) OPERATION CHECK. 

1. Set the “TRANS-KEY” switch at the 
standby (mid) position. Turn equipment on bv 
setting the “ON-OFF” switches on the control 
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box and the indicator at their “ON” positions. 
After approximately three minutes, set the 
“TRANS—KEY” switch at the “TRANS” 
position. 

2. Check for proper blower-motor opera- 
tion in the radio receiver and transmitter by 
listening for the characteristic sound. If outside 
noise interferes with this check, moisten finger 
and hold in front of “RCVR. OSC.” “LOW” tuning 
opening, or at the vent holes at the rear of the 
chassis. A slight draft of air will be felt, if the 
blower is operating. If the blower motor does not 
run, check the d-e input cable for loose plug con- 
nections or cable damage. 

3. Check the following controls for proper 
operation: “INTENSITY”, “FOCUS”, = and 
“RANGE” on the indicator; and the “TRANS- 
KEY” switch, “GAIN” control and “HIGH-LOW” 
switch on the control box, as explained in section 
II, paragraph 4, 

(b) CHECK OF RECEIVING ANTENNA 
INSTALLATION. 

1. Place Signal Generator I-196-B approxi- 
mately 50 feet directly in front of the airplane. 
Adjust the signal generator to the frequency of 
the receiver section of the radio receiver and 
transmitter. The received signal, as observed on 
the indicator screen, should be equal on each side 
of the center line. 

2. Place Signal Generator I-196-B approxi- 
mately 50 feet in front of the airplane and on an 
angle of about 45 degrees to the right of the air- 
plane. The name-plate side of the signal generator 
should be pointed toward the airplane. The re- 
ceived signal, as observed on the indicator screen, 
should be stronger on the right side. 

3. Repeat the operation of subparagraph 
2, above, placing the signal generator to the left 
side of the airplane. The amplitude of the signal, 
as observed on the indicator, should now be greater 
on the left side of the screen. 

4. If the equipment does not operate as In- 
dicated in subparagraphs 1, 2, and 3, above. tem- 
porarily interchange the receiver antenna lead 
connections to “ANT.R.” and “ANT.L”., on Indi- 
cator BC-929-(*). If the signal, as observed on 
the indicator sereen, remains the same as it was 
before changing the antenna leads, the trouble is 
in the indicator, which should be replaced. Jf the 
observed signal has changed, the trouble is in 
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the receiver antennas or their installation. Check 
continuity of the antenna leads, soldered connec- 
tions, and the antennas themselves. If the trouble 
is not found, a complete new receiving antenna 
installation, including leads, should be made. 


(c) TRANSMITTER FREQUENCY 
HECK. 


Note 
Be sure that the Frequency Mever BC- 
906-D in use has been recalibrated in 
accordance with T.O. No. 16-40BC906- 
22 (Calibration of Frequency Meter 
BC-906-D). 


J. Run a loop (single turn) of insulated 
wire through a louver close to the “TRANS 
FREQ” adjustment on the radio receiver and 
transmitter. 

2. Clip one end of this wire to the “ANT” 
terminal on Frequency Meter BC-906-D. 


Note 
The antenna of the frequency meter 
should be inserted and extended to its full 
length in order not to change the fre- 
quency calibration. 


8. Tune the “TRANS FREQ” adjustments 
(reached through the hole below the knob) for 
maximum needle dip on the frequency meter. 


4. Repeat the above for each setting (B, 
C, D. and E) of the “TRANS FREQ” knob. Set 
the dial of the frequency meter each time to the 
recalibrated number corresponding to the desired 
frequency. (A=214; B=219; C=—224; D=229; 
and E=:234 megacycles). 

(d) TRANSMITTER POWER AND PULSE 
WIDTH MEASUREMENT. 

1, Connect test Indicator BC-936-A_ be- 
tween the “TRANS ANT” jack of Radio Receiver 
and Transmitter RT-1(*)/APN-2 and the 
“VIDEO” jack of Indicator BC-929-(*). 

2. With ‘switch in “POWER” position, 
press the push-button switch on test indicator. 
The sweep of Indicator BC-986-A should be de- 
flected no less than 4-14 divisions, approximately 
500 watts. 

8. With switch in “PULSE” position, press 
the push-button switch on test indicator. The pulse 
should appear to be approximately one-half mile 
wide. 

b. DAILY INSPECTION. 


Note 
The daily inspection is a thorough visual 
and operating inspection to determine 
the general condition of the complete 
equipment and to detect aggravated con- 
ditions, maladjustments, and cable 
breaks. It is not intended to detect slight 
wear in the early stages of deterioration. 
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(1) Check all of the antennas for secure 
mounting and electrical connections. 


Note 
Clean all dirt and mud from the antenna 
systems. Pay special attention to the 
transm:iting antenna and its base. 


(2) Check each cord for mechanical wear 
and possible breaks. 

(8) Check the plugs and sockets for me- 
chanical defects and loose fittings. 

(4) Check the plugs and sockets for good 
electrical contacts. If necessary, clean with carbon 
tetrachloride. 

CAUTION 

Remove plug PL-259 carefully in order 

not to damage insulation insert in socket 

80-239. 

(5) Check mountings for live shock action 
and proper grounding. 

(6) Check fuses. 

(7) If Radio Set xAN/APN-2 is transferred 
to another airplane, check transformer connec- 
tions. Be sure the transformer connections are 
correctly connected for either 80-volt or 115-volt 
a-c operation, depending upon the voltage supplied 
in the aircraft. 


Note 

The assemblies are normally connected 

for 115-volt 400- to 2400-cycle operation. 

However, taps have been provided on the 

power transformer of the indicator and 

on the two power transformers of the 

receiver-transmitter for 80-volt, 400- to 

2400-eycle operation. The correct power 

connections should be made during the 

installation of the equipment in the air- 

plane. A check of the tap connections 

should be made if any unit of the radio 

set is changed. (See figs. 5-1, 5-2, 5-3, and 

5-4 for connections.) 

(8) Perform a preflight check, as outlined 
in paragraph ia, this section. 

ec. 100-HOUR INSPECTION.—The 100-hour 

inspection of Radio Set *AN/APN-2 is a thorough 
and searching visual and operational inspection 
and includes the following: 

(1) Perform a daily inspection, in accordance 
with paragraph 1b, this section. 


WARNING 

This equipment employs high voltages 

which are dangerous and may be fatal if 

contacted by operating personnel. Ex- 
treme caution should be exercised when 
working with the equipment. 

(2) Remove Radio Receiver and Transmit- 
ter *RT-1A/APN-2 and Indicator BC-929-(~) 
from the airplane; remove the covers, separate 
the chassis, and inspect for the following: 


5-1 


Section V 
AN 16-30APN2-3 


CHECK SHEET FOR PRE-FLIGHT TESTS OF RADIO 
SET AN/APN-2 ( ) 


The operations listed below shall be checked on each equipment and the operation recorded or 
checked as indicated. 


U— Unsatisfactory S — Satisfactory 


ee eee ES es ae 





“ON-OFF” switch operation 
a. On Control] Box C-3/APN-2 
b. On Indicator BC-929-C 
Blower Motor operation (Sound) 
“INTENSITY” control operation 
“FOCUS” control operation 
“RANGE” switch operation 
“TRANS KEY” switch operation 
“GAIN” control operation 
Transmitter operation (pulse at bottom of trace) 
Receiver operation (grass on screen) 
“TRANS FREQ” switch operation 
Antenna Installation 
a. Signal Generator I-196-B in front of airplane 
b. Signal Generator I-196-B at right of airplane 
ec. Signal Generator I-196-B at left of airplane 
Transmitter Frequency Adjustments 
. Position A—214 megacycles 
. Position B—219 megacycles 
. Position C —224 megacycles 
. Position D— 229 megacycles 
. Position E— 234 megacycles 


Figure 5-0. Preflight Check Sheet 
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Figure 5-2. 
*&RT-1/APN-2 or *RT-1A/APN-2, Power 
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Figure 5-3, 
WRT-1/APN-2 or &RT-1A/APN-2, Filament 
Transformmer T202—Service Data 


Radio Receiver and Transmitter 
Indicator BC-929 Power Transformer 
331—Service Data 


Figure 5-4. 
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(4) Check the plugs and sockets for good electrical 
contacts. If necessary, clean with carbon tetrachloride. 


CAUTION 


Remove plug PL-259 carefully in order not to 
damage insulation insert in socket SO-239. 


(5) Check mountings for live shock action and 
proper grounding. 

(6) Check fuses. 

(7) .£ Radio Set KAN/APN-2 is transferred to an- 
other airplane, check transformer connections. Be sure 
the transformer connections are correctly connected for 
either 80-volt or 115-volt a-c operation, depending upon 
the voltage supplied in the aircraft. 


Note 


The assemblies are normally connected for 
115-volt 400- to 2400-cycle operation. However, 
taps have been provided on the power trans- 
former of the indicator and on the two power 
transformers of the receiver-transmitter for 80- 
volt, 400- to 2400-cycle operation. The correct 
power connections should be made during the 
installation of the equipment in the airplane. 
A check of the tap connections should be made 
if any unit of the radio set is changed. (See 
figs. 5-1, 5-2, 5-3, and 5-4 for connections.) 


(7) Perform a preflight check, as outlined in para- 
graph la, this section. 

c. 100-HOUR INSPECTION.—The 100-hour inspec- 
tion of Radio Set XAN/APN-2 is a thorough and search- 
ing visual and operation inspection and includes the fol- 
lowing: 

(1) Perform a daily inspection, in accordance with 
paragraph 16, this section. 


WARNING 


This equipment employs high voltages which 
are dangerous and may be fatal if contacted by 
operating personnel. Extreme caution should be 
exercised when working with the equipment. 


(2) Remove Radio Receiver and Transmitter *RT- 
1A APN-2 and Indicator BC-929-(*) from the airplane; 
remove the covers, separate the chassis, and inspect for 
the following: 

(a) Check all wiring and terminals for unsatisfac- 
tory connections and presence of corrosion and leakage 
paths. 

(b) Check relay K101 for looseness and dirt. 

(c) Check all tubes for which testing facilities are 
available and reinstall serviceable tubes in same sockets 
from which they were removed. Replace defective tubes. 

(d) Check component parts for cracks and breaks. 

(e) Check all bolt and screw assemblies for loose- 
ness. 

({) Check to locate resistors which appear to have 
overheated at some time. Check circuits to determine 
cause for this. 
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(3) Put the chassis together, replace the covers and 
reconnect the cables, then give the radio set an oper- 
ational preflight check, in accordance with paragraph 1a, 
this section. 

(4) Refer to section II, paragraphs 36 and c for 
complete information on indicator calibration and adjust- 
ment. (This adjustment should be made at any other time 
when conditions warrant.) 

(5) If any trouble or faulty operation is encoun- 
tered, refer to paragraph 2 of this section for an expla- 
nation and a remedy for the trouble. 


2. TROUBLE-SHOOTING INSTALLED EQUIPMENT. 
Note 


Make certain that improperly set switches and 
controls, or loose cables, are not the cause of 
trouble before major assemblies are replaced. 


a. GENERAL.—Look for defective connectors, burned- 
out tubes, and signs of physical damage. Trace the trouble 
to a specific major assembly and replace the defective 
acsembly, if it can not be repaired by a simple operation. 
Observation of the indicator screen will be of great assist- 
ance, 


6. TUBE REPLACEMENT DATA. 
Note 


All tubes supplied with this equipment as spares 
must be consumed prior to the use of tubes 
trom general stock. 

(1) To obtain satisfactory tube life, the operating 
voltage should not exceed 115 volts. 

(2) Tubes may always be suspected in case of 
trouble. When possible, they should be checked in a 
standard tube tester, or preferably by substitution of 
tubes known to be good. 

(3) All tubes in the receiver-transmitter and indica- 
tor may be tested in a standard tube tester except the 
JAN-2C26 transmitting tube and the cathode-ray tube. 

(a) The only reliable test for tube JAN-2C26 and 
cathode-ray tube JAN-3BP1 is to substitute a tube known 
to be good, and compare operation. 

(4) All tube sockets are identified by commercial 
tube-type numbers, When replacing a tube, be sure that 
the tube number corresponds to the socket marking. 


WARNING 
Always turn off power before replacing tubes. 


(5) Refer to the following trouble charts for the 
effect of weak or defective tubes on the operation of the 
equipment. 

c TROUBLE DIAGNOSIS FROM THE APPEAR- 
ANCE OF INDICATOR SCREEN.-—The following 
reproductions show the screen of Indicator BC-929-(*) 
as it appears with defective tubes, loose or shorted cables, 
and improper adjustments, as indicated. The remedy in 
each case is suggested by the cause; for example, a defec- 
tive tube must be replaced with a good spare; a loose 
connector must be tightened; and an improper adjustment 
must be corrected. 
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Note 


The following information applies equally to 
Radio Set KAN/APN-2 and KAN/APN-2Y. 


Appearance of Indicator BC-929-A Probable Cause of Trouble 





1. Improper adjustment a; “INTENSITY”, “VER, CENT.”, “HOR. 
CENT.”, or “FOCUS” conizol, 

2. “ON-OFF” switch on radio control box. at “OFP”’. 

3. Loose contro! cable connection at control box or indicator. 


4. Loose a-c power cable connections at radio receiver and transmitter 
or indicator. : 


5. Weak or burned out high voltage rectifier tube JAN-2X2 (ref. no. 
395) in indicator. ; 


6. Weak or burned out. plate voltage rectifier tube JAN-6X5/GT (ref. 
no. 393) in indicator. In this case the spot will appear with the “INTEN- 
SITY” control turned high. 


7. Defective cathode-ray cube JAN-3BP1 (ref No. 394) in indicator. 


ae 
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1. “TRANS.-KEY” switch on control box set on mid-position. 

2. Loose “SYNC” cable connection. 

3. Sweep channel tubes and modulator tube. 

4. Defective transmitting tube. 

5. Defective blocking oscillator tube JAN- cae (ref. no. V106-1) 


in receiver, 


6. Defective plate voltege rectifier tube TAN 03 7G (ref. no. 393) 
in indicator. 


7. Defective low voltage rectifier - tube . JANSUH/G Gel. V-201) in 
receiver and transmitter. 








1. Loose “SYNC” cable connection at receiver and/or transmitter or 
indicator, 


2. Defective sweep amplifier and output tube JAN-6SN7/GT (ref. no. 
391-2) in indicator. 


3. Defective discharge ‘ube JAN-6G6/G (ref. no. 392) in indicator. 


4. Defective multivibrator tube. JAN-6SN7/GT (ref. no. 391-1) in 
indicator, : 
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Appearance of ledicatery BC-929-A Probable Cause of Trouble 








1. “SWEEP AMPLITUDE” control on indicator set too low. 

2. Defective sweep amplifier and output tube JAN-6SN7/GT (ref. no. 
391-2) in indicator. 

3. Defective discharge tube JAN-6G6/G (ref. no. 392) in indicator. 


4, Defective multivibrator tube JAN-GSN7/GT (ref. no. 391-1) ia 
indicator. 








1. “ON-OFF” switch on indicator set at “OFF”. 
2. Loose “VIDEO” cable connection at receiver and transmitter. 


3. Defective video tubes JAN-GAC7 (ref. no. V102-6) and JAN- 
6V6/GT (ref. no. V104) in receiver. 

4, Defective second detector and limiter tube JAN-GH6/GT (ref. no. 
V103) in receiver. 


5. Defective i-f tubes JAN-GAC7 (ref. nos. W 102-1, 102-2, 102-3, 
102-4, and 102-5) in receiver. 








1. Defective transmitting tube JAN-2C26 (ref. no. V204) in radio 
receiver and transmitter. 


: s 2. Defective modulator tube JAN-6SN7/ GT (ref. no. V202) in radio 
ee receiver and transmitter. 

Defective high voltage -rectifier tube JAN-2X2 (ref. no. V203) in 
radio receiver transmitter. 


Mo OPH REDS 











1. Loose “RCVR. ANT.” cable connection at: indicator and/or radio 
receiver and transmitter. ; 


2. Transmitter set on wrong frequency. 

3. Receiver set on wrong frequency. 

4. Misalignment of 'r-f stages .of receiver. 

5. Beacon switch “OFF” or on wrong receiving or transmitting frequzncy. 
6. Defective r-f tubes JAN-956 (ref. nos. V101-1 and V101-2). 

7. Defective mixer tube JAN-956 (ref. no. V101-3). 

8. Defective local oscillator tube JAN-955. (ref. no. V105). 


ONES TPO deEe 
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Appearance of Indicator BC-929-A Probable Cause of Trouble 





ioxror ge: 1. Beacon to one side of airplane. 


“190” SCALE. 


2. Loose or shorted antenna cable on side having no received signal. 


Bakes i on Dot aie 








tox FoR 1. “ON-OFF” switch on indicator set at “OFF”. 


"100° SCALE 


omr-& rro-acbz 


2. Loose d-c cable at indicator. 





Excessive B plus voltage causing feed-back in local oscillator filament 
circuit. (In such cases the radio set should be modified by qualified 
personnel.) 
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Normal operation. Equipment operating properly. 
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d. TROUBLE LOCATION AND REMEDY.—The 


following chart lists a few common trouble symptoms and 








remedies. 
TABLE 5-1.—Trouble Chart 
Symptom Trouble Location Remedy 
Blip: double target, double transmitter pulse (one beacon signal). Receiver-transmitter Replace 
Blip: Target blip on one side of screen only (with transmitter Antenna and leads on Replace 
pulse on both sides). defective side. 
Indicator 
Control: horizontal control has no effect on position of trace. Indicator Replace 
Control: vertical control has no effect on position of spot. Indicator Replace 
Focus: image focus is not affected by “FOCUS” control. Indicator Replace 
Intensity: image intensity is not affected by “INTENSITY” 
control. Indicator Replace 
Oscillation: occurrence of double trace, sweeping widely to Receiver-transmitter Replace 
right and left of screen. 
Trace: distorted. Cables Tighten 
Indicator Replace 
Receiver-transmiter Replace 
Transmitter Pulse appears with “TRANS.-KEY” switch in Control Box Replace 
center position. Receiver-transmitter Replace 
‘Transmitter Pulse appears on one side of screen only. Indicator Replace 


Transmitter will not operate on some frequency settings. 


Transmitter antenna cable 


Receiver-transmitter 


On early equipment only, re- 


place with proper length 
Radio Frequency Cable RG- 
8/U. (Refer to Section II.), 


par. 2g. 


Replace 





3. TROUBLE-SHOOTING AT REPAIR STATION. 
a. PRELIMINARY.—The following tables furnish 


information on common troubles, their symptoms, and 


suggested remedies. 


TABLE 5-2.—Cause and Remedy Chart 





Symptom 





Receiver Blip: unbalanced. 


Blip: target blip on one side of screen only. 


Control: horizontal control has no effect on position of spot. 


Focus: image focus is not affected by ‘‘FOCUS” control. 


Indicated Source of Trouble 


Unequal electrical characteristics of the two receiving antennas 
and/or receiving antenna cables. 


Receiving antenna cable. 


Receiver section of antenna-video switch. 


Cathode-ray tube, JAN-3BP1i, (Ref. No. 394), horizontal- 
centering potentiometer, (reference No. 307-1). 
Horizontal-leveler tube, JAN-G6GHG6GT/G, (Ref. No. 390-2). 


Cathode-ray tube, JAN-3BP1, (Ref. No. 394). 
Focus potentiometer, (reference No. 339). 


Focus-control circuit, 
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TABLE 5-2.—Cause and Remedy Chart (Continued) 





Symptom 


Indicated Source of Trouble 





Intensity: image intensity is not affected by “INTENSITY” 


centrol, 


Oscillation: occurrence of double trace, sweeping widely to the 
right and to the left of the screen. 


Trace: distorted. 


Transmitter Pulse appears with “TRANS.-KEY” switch in center 


position. 


Transmitter Pulse appears on one side of screen only. 


Transmitter will not operate on some frequency settings. 


Cathode-ray tube, JAN-3BP1 (Ref. No. 394). 
Intensity potentiometer, (reference No. 343). 
Intensity-control circuit. 


B plus power supply. 

Oscillator filament circuit. 

I-F plate and grid circuits. 

Grounding terminals of i-f tubes. (Grounding terminals should 
be bent down and leads made as short as possible.) 


“SYNC” cable. 

Power supply (filters), 

Horizontal- and vertical-leveler circuits. 
Antenna-video switch. 


“TRANS.-KEY” switch. 
Power-supply bias resistor, (reference No. R209). 
Modulator circuit. 


Video section of antenna-video switch. 
Video circuit. 


Transmitter antenna cable. 
Transmitter tuning-capacitor plates out of parallel. 





b. DETAILED TROUBLE-SHOOTING.—If the fol- 
lowing suggested remedies do not correct the trouble, 
check resistances, voltages, and waveforms. 


WARNING 


This equipment employs high voltages which 
can prove fatal. Observe proper caution when 
the chassis is open and wiring exposed. 


TABLE 5-3.—Detailed Trouble Shooting Data 





Symptom 


Procedure for Localizing Trouble and Making Repair 





Receiver Blip: unbalanced. 


Blip: target blip on one side of screen 
only. 


Control: horizontal control has no ef- 
fect on position of trace. 


Control: vertical control has no effect 
on position of spot. 


Focus: image focus is not affected by 
“FOCUS” control. 


Intensity: image intensity is not affected 
by “INTENSITY” control. 


Oscillation: occurrence of double trace, 
sweeping widely to the right and 
to the left of the screen. 


Check to make certain that both receiving antennas are electrically equivalent by ten- 
porarily reversing right and left antenna connections. If unbalanced condition does 
not change to other side, antennas are satisfactory. If unbalanced condition does 
change to other side when antennas are reversed, antennas or their cables are defective. 


Make continuity and voltage measurements in video section in indicator. This check 
should include the video section of the antenna-video switch. 


Check receiving antennas as for receiver blip, unbalanced. 
Check video circuit and video section of antenna-video switch. 
Check receiving antenna section of antenna-video switch. 
Check voltages on pins of cathode-ray tube (refer to fig. 5-16). 


Check horizontal-leveler circuit and potentiometer 307-3. 


Check voltages on cathode-ray tube. 
Check vertical-leveler circuit and potentiometer 307-1. 


Check voltages on cathode-ray tube. 
Check focus circuit. 


Check voltages on cathode-ray tube. 
Check components of intensity circuit. 


If B plus voltage is as much as 315 volts, insert a 250-ohm, 10-watt resistor, stock number 
3Z6025-42, or equal, between chokes L-202-A and L-202-B. This resistor should be 
marked with a red dot after installation. 


(Seeger eR rs then A ER ET 
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TABLE 5-3.—Detailed Trouble Shooting Data (Continued) 





Symptom 


Procedure for Localizing Trouble and Making Repair 





Trace: distorted. 


Transmitter pulse appears on display 
tube with “TRANS.-KEY” switch 
in center position. 


Transmitter pulse appears on one side 
of screen only. 


Transmitter will not operate on some 
frequency settings. 


Bypass end of receiver oscillator-filament choke L107 farthest away from oscillator 
filamect with a 1000-micro-microfarad capacitor, stock No. 31KA1-104, (This 
capacitor C-121-27 will be found in some sets) or equal, keeping connections as short 
as possible. 


Dress plate and grid leads of i-f tubes as far from each other as possible. 
Dress filament-bypass capacitors of i-f tubes close to the chassis. 
Check for shorted coupling capacitors in the i-f grid circuits. 


Shorten all ground terminals of i-f tube sockets. Make certain that the ground terminals 
make good electrical connection to the socket retaining ring. 


Check sweep-amplifier circuit. 


Check continuity of “TRANS.-KEY” switch; switch in center position should test open 
circuit, 

Check bias resistor R209; if value of resistor is not within 20 percent of the rated value, 
replace the resistor. 


Place a jumper wire across the 47,000-ohm resistor R201. (This resistor has been 
removed in some sets. ) 


Check continuity and voltages in modulator circuit. 


Check continuity and voltage of video circuit. 
Check continuity of video section of antenna-video switch. 


Transmitter tuning-capacitor plates should be checked for parallel alignment. An ohm- 
eter mizy be used to show up shorts as the capacitor plates are turned. 


Check to make sure that only Radio Frequency Cable RG-8/U is used to the transmitting 
antenna, (and that the cable is of the proper length (in early equipment). (Refer to 
paragraph 2g, section II.) Replace with the correct cable when necessary and correct 


for length when necessary. 





c. VOLTAGE, RESISTANCE AND WAVEFORM 
DATA, 


(1) The trouble and remedy charts in subpara- 
graphs 3a and 36, of this section can be used as a guide 
for servicing Radio Set XAN/APN-2. When the trouble 
is localized to one chassis, the voltage, resistance, and 
waveform diagrams can be used to find the faulty part. 
It should be remembered that the voltage and resistance 
values shown are approximate and will vary from set to 
set. Voltage and resistance data are given on chassis-lay- 
out diagrams, on which the points necessary to check all 
parts in the circuits have been determined and measured. 
The points noted on the voltage and resistance charts pro- 
vide a rapid check on all circuits. One point may check 
several parts. The part or parts checked can be noted on 
the schematic diagrams. The oscillograms provide a check 
for the circuits in which these waveforms are located. 


Note 


The voltage and resistance values shown in the 
chassis layouts were obtained from production 
models (Order Number 1515-DAY-44), When 
checking older models, some variations in these 
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values will occur because of changed parts. Use 
the references given below to obtain information 
concerning changes that may affect the voltage 
and resistance values of the circuit under test. 


(1) Table of modifications, section VI, sub- 
paragraph 5c. 

(2) Schematic diagrams of first production, fig- 
ures 8-9 and 8-10. 

(3) Schematic diagrams of production under 
Order No. 1515-DAY-44, figures 8-11 and 8-12. 


(2) Figures 5-20 to 5-30, inclusive, are actual pho- 
tographs of the equipment, showing the location and cir- 
cuit reference numbers of the parts. A complete descrip- 
tion of each part may be found by obtaining its reference 
number on the photographs and referring to the table of 
replaceable parts, section VII. 


(3) Figures 5-6, 5-7, 5-10, 5-11, 5-13, 5-17, and 5-18 
are layout diagrams, showing the points on each chassis 
where the voltage measurements were made. The layouts 
do not give measurements at all points; however, the 
measurements give a complete check of the circuits. The 
schematic diagrams can be used to note the parts checked 
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by each reading. All measurements were taken from 
ground unless indicated otherwise. Cathode-ray-tube pin 
voltages are given in figure 5-16, 

(1) Figures 5-8, 5-12, 5-14, and 5-19 are layout dia- 
grams, ‘howing points to be measured for a resistance 
check of the parts in the circuits. Resistance readings 
were not made at all points. The points given will pro- 
vide a resistance check on all parts in the circuits, The 
schematic diagrams can be used to note the parts checked 
by each reading. 

(5) Figures 5-5, 5-9, and 5-15 are layout diagrams, 
showing points at which waveforms have been taken. 


V- 201 
MEDIUM VOLTAGE RECTIFIER 
Pa 
() 6) 
PyKa) aN 
@ © 


@ @ 
H NC 


JAN ~ 5U4G 
> 


H 


JAN ~ 2X2 
a 





JAN- 6SNIGT 
V-202 


MODULATOR 





M SEC INDICATES MICROSECOND 


VOLTAGES GIVEN ARE APPROXIMATE MAXIMUM VALUES TO BE EXPECTED AT POINTS INDICATED- 


Section V 
Paragraphs 3c)3-4 


The waveforms give a check on all circuits. Waveforms 
with double arrows indicate that they may be varied in 
duration or amplitude by adjusting corresponding 
controls, 

(6) A knowledge of certain governing factors is 
essential to a complete understanding of the circuit’s 
waveforms. For example, the general shapes of the waves 
are as drawn. However, the amplitude and duration of 
the pulses are dependent on the control adjustments and 
the individual characteristics of the equipment under test. 


4, REPLACEMENT OF FUSES AND LAMPS. 


There are no fuses and lamps to be replaced. 





JAN-2C26 
V-204 


OSCILLATOR 


BOTTOM VIEW OF CHASSI 








Figure 5-5. Radio Receiver and Transmitter KRT-1/APN-2 or *RT-1A/APN-2— 
Transmitter Waveforms 
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Figure 5-13. Radio Receiver and Transmitter 
wRT~1/APN-2 or KRT-1A/APN-2—Receiver 
R-F Unit Voltage Measurements 


JAN- 956 











NOTE:- GAIN CONTROL FULLY CLOCKWISE. 





NOTE: 
DC VOLTAGES READ WITH EITHER 1000 OR 20,000 OHMS PER VOLT METER. 


JAN-956 
V~101- 
MIXE 




















410 VOLT SCALE © 500 VOLT SCALE 10 VOLT A-C SCALE 
GAIN CONTROL AT MAXIMUM CLOCKWISE POSITION. 





Figure 5-14. Radio Receiver and Transmitter 
HRT-1/APN-2 or KRT-1A/APN-2—Receiver 
R-F Unit Resistance Measurements 
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[FOCUS CONTROL 


| -1200 | -850_| 


+185 


DJs § 
INTERNAL CONNECTION 2) 
DO NOT USE .. P; 


INTENSITY CONTROL 


| CCW | Cw 


aed Gj 


am ae ce 
a ! 
bis eed eee 


HORIZONTAL POSITION CONTRO 
ccw 


cw 
(SEE NOTE 3) 
INTENSITY CONTROL 


(e) "4 CCW CW 
ay 
NR 
N (10)_, D2 
en +220 
TIL) Dsy 
\. [VERTICAL CENTERING 


K re : (ING. ceee 
~1500 - (1) (4) (SEE NOTES 1&2) 
H H 
+6.3 +6.3 
BOTTOM VIEW OF SOCKET 


NOTES: 
CCW- INDICATES COUNTERCLOCKWISE 
CW ~-INDICATES CLOCKWISE 


VOLTAGES WITH: 
1 CONTROL CCW-100 MILE RANGE 
CONTROL CW - 10 MILE RANGE 
2 NORMAL OPERATING VOLTAGE +240 
3 NORMAL OPERATING VOLTAGE +200 


ALL VOLTAGES MEASURED WITH 
A 20.000 OHMS PER VOLT METER 


Figure 5-16. 





PIN IDENTIFICATION 
DJ),DJp,DJ3,DJg ~ DEFLECTING 


ELECTRODES 
Pp ~ ANODE NQ2 
P| - ANODE NO. | 


G2- GRID NO.2 
G, - GRID NO. 


H + HEATER 
K - CATHODE 
| N.C.-NO CONNECTION 


P cw 


Cathode-Ray Tube Socket Voltages 
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Radio Receiver and Transmitter KRT-1/APN-2 or KRT-1A/APN-2-——Receiver 


Figure 5-25. 


R-F Unit, Cever Removed 
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Figure 5-26, Indicator BC-929-A—Top View of Chassis 
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Figure 5-27. Indicator BC-929-A—-Botiom View of Chassis 
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Figure 5-28. Indicator BC-929-A4A—Chassis, Components Mounted on Each Side of Long Wiring Panel 
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Figure 5-29. Indicator BC-929-A—-Chassis, Components Mounted on Each Side of Short Wiring Panels 
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Figure 5-30. Radio Contro! Box #C-3 APN-2-—— Kear Cover Removed 
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Figure 5-31  Antenna-Video Switch, Diagram of Test Connections 
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Figure 5-32  Antenna-Video Switch, Waveform Showing Proper Setting 
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5. SPECIAL MAINTENANCE OPERATIONS. 
a. ANTENNA-VIDEO SWITCH ADJUSTMENT. 
Note 


Switch contacts must never be adjusted unless 
it is determined that they are defective in ‘some 
manner by checking with an oscilloscope. 
Usually all that will be required, as far as gen- 
eral maintenance is concerned, or when excessive 
noise is apparent on the indicator cathode-ray- 
tube screen, is to clean the switch contacts peri- 
odically with carbon tetrachloride or equivalent 
cleaning fluid. 


(1) The antenna-video switch, located in Indicator 
BC-929-.(*), is designed to switch the right, and then 
the left, receiving antenna alternately into the receiver, 
and, in synchronism with the video output, first into the 
right and then into the left cathode-ray-tube horizontal 
deflecting plates. This enables relative azimuth bearing 
to be determined by noting whether the received pulses 
(beacon signals) are stronger on the right or left side 
of the indicator screen. 

(2) The antenna switch must always close before its 
corresponding video switch, and this video switch must 
always open before its corresponding antenna switch. 
If an antenna switch opens or breaks contact before its 
corresponding video switch, noise impulses, due to 
switching, will be seen on the indicator screen. 


Note 


Intermittent flashes of noise, which curve down- 
ward and outward from the base line, will some- 
times be noted on the indicator screen. This 
noise is sometimes called the pine-tree effect. 
The pine-tree effect is characteristic of the type 
of motor switch used and is not objectionable. 
It is caused by the exponential discharge of one 
plate of the indicator tube when the switch 
contacts have been broken at the top of some 
pulse. This cannot be corrected by alignment 
or adjustment of the switch. 


b. ANTENNA-VIDEO SWITCH CHECK USING 
OSCILLOSCOPE, 


(1) Disconnect all video and antenna cables from 
antenna-video switch in Indicator BC-929-(*). 

(2) Connect antenna-video switch to battery, oscillo- 
scope, and resistance network, as shown in figure 5-31. 

(a) Connect the common contact across the video 
and antenna switches to ground. 

(6) Then connect the right and left video ter- 
minals and the right and left antenna terminals to resist- 
ance network, as shown. 

(c) The connection into the oscilloscope vertical- 
deflecting plates should be such that, if a positive voltage 
is fed in, the oscilloscope cathode-ray-tube beam will be 
deflected downward, If the oscilloscope connections are 
such that the beam moves upward when a positive volt- 
age is applied, reverse the battery connections. 
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Note 


The resistance and battery values do not neces- 
sarily have to be those shown. Keep the resist- 
ance high enough and the battery voltage low 
enough to prevent excessive current flow 
through antenna and video switch contacts. 


(3) Connect Indicator BC-929-(*) to the proper d-c 
power source and turn the antenna-video switch on by 
setting the “ON-OFF” switch to the “ON” position. 

(4) Turn the oscilloscope on by setting the “IN- 
TENSITY-OFF” switch in the “INTENSITY” position. 

(5) Make the proper adjustments on the oscillo- 
scope controls until a picture is obtained on the oscillo- 
scope, as shown in figure 5-32, 

(6) If the antenna-video switch is properly adjusted, 
the number of degrees the various antenna and video 
contacts are closed or open are shown in figure 5-33. 
A small variation in the antenna contact adjustment from 
these figures is permissible. 


160° ANTENNA 
CONTACTS 


K, 140 
CVIDE 


{0 a 
ats CONTACTS 
k 


Figure 5-33. Antenna-Video Swifch Contact Timing 


Note 


If the oscilloscope is non-linear, an untrue or 
distorted trace may be obtained. For example, 
in figure 5-32, the left video and antenna traces 
may appear much larger or smaller than the 
right video and antenna traces and may even 
appear out of the specified tolerances. 


(7) If the picture shown in figure 5-34 is obtained, 
the video contacts are closing and opening too soon with 
respect to the antenna contacts, although the length of 
time that they remain closed is correct. To correct this 
condition, loosen the two housing clamps, holding the 
antenna switch to the video-switch section, shown in fig- 
ure 5-35, thus allowing the antenna-switch housing to be 
moved with respect to the video-switch housing. Rotate 
the antenna (top) housing until a picture is obtained as 
shown in figure 5-32, 
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Figure 5-34, Antenna-Video Switch, Waveform 
Showing Improper Video Sefting 


(8) If the waveform looks like that shown in figure 
5-36, it indicates that one video switch is closing too soon. 


Note 


In this test setup, the right, or the left, wave- 
form on the screen may show the action of 
either right or left contact, depending on which 
contact closed first when the motor started 
turning. 


To correct. the video adjustment proceed as follows: 
(a) Remove the Allen set-screws in the adjusting 


FRONT VIEW 
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holes on each side of the video-switch housing. (See fig. 
5-35.) 

(6) Insert the Allen wrench into each video ad- 
justing screw in turn, and adjust slightly while watching 
the screen, to determine which screw requires adjustment. 


(c) Adjust the desired contact until the waveform 
shown in figure 5-32 is obtained. 


(d) After the contact is properly adjusted, replace 
the Allen screws in the adjusting holes on each side of 
the video-switch housing, to keep out dirt and moisture, 


(e) The antenna contacts may be adjusted in the 
above manner, if required. 


(9) Chattering or defective contacts can easily be 
seen when using the oscilloscope for checking. Bad con- 
tacts will not always be apparent unless the switch is 
opening and closing at operating speed. For instance, if 
a video contact is chattering or breaking contact for an 
instant when it is supposed to be closed, the oscilloscope 
trace line will drop at the instant this video contact 
breaks, as shown in figure 5-37. 


REAR VIEW 


Figure 5-35. Antenna-Video Switch, Connections and Adjustmenets 
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Figure 5-36. Antenna-Video Switch, Waveform 
Showing Early Closing of One Video Contact 


VIDEO CONTACT 
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Figure 5-37. Antenna-Video Switch, Waveform 
Showing Defective Video Contact 


(10) To check for defective antenna contacts, the 
video connections must be removed; the picture shown in 
figure 5-38 should then be seen. If any chattering occurs 
(breaking of contact), it will be evidenced by blips on 
the trace line. (See fig. 38a.) 


LEFT ANTENNA RIGHT ANTENNA 
ON CRED) ON (GREEN) 





Figure 5-38. Motor Swiich Oscilloscope Patterno- 
Video Contacts Removed 


NNA CONTACT 
OPEN AT THIS INSTANT 


ANTENNA CONTACTS ONLY 





Figure 5-38A. Antenna-Video Switch, Wavetorm 
Showing Defective Antenna Contact 


(11) It was noted in subparagraph (6) above that 
antenna contact adjustment may vary slightly. This 
means that the left antenna contact may open at about 
the same time the right antenna contact closes, as shown 
in figure 5-39, However, the right antenna contact must 
not close before the left antenna contact opens. 


c. ANTENNA-VIDEO-SWITCH CHECK USING 
OHMMETER. — The antenna-video switch may be 
checked by using ohmmeters, if an oscilioscope is not 
available, as follows: 
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ANTENNA 


NOTE: ONE ANTENNA CONTACT MUST NOT CLOSE 
BEFORE THE OTHER OPENS. 





Figure 5-39. Antenna-Video Switch, Waveform 
Showing Limits of Antenna Swiich Setting 


(1) Remove the antenna and video cables from the 
switch unit and connect ohmmeters to the contact chan- 
nels, 

(2) By removing the switch unit’s top cover, it is 
possible tu tuan the switch rotor manually with a screw 
driver. 


(3) Check the number of degrees of rotation dur- 
ing which different contacts remain closed. 


(4) Lay a disc of paper across the top of the switch 
unit, and note the position of the screwdriver when vari- 
ous contacts open and close. Degrees of rotation can then 
be checked by using a protractor. 


d. REMOVAL OF CATHODE-RAY TUBE.—Exer- 
cise particular care in removing the cathode-ray tube from 
the indicator. Remove the indicator tube as follows: 


(1) Loosen the screw which clamps the socket 
assembly to the tube shield. 


(2) Remove the three black screws which hold the 
indicator range-scale cap to the front panel. 


(3) Place the end of the screw driver against the 
34-inch pin extending from the center of the tube base. 


(4) Push on the screw driver with one hand while 
holding the screen end of the tube with the other, in 
order to prevent the tube from suddenly popping out and 
dropping to the floor. The screw driver should be used 
to push the tube completely out of its socket. 


e. CABLE SPLICE. 


(1) If coaxial cables become broken or damaged, 
the following is a method of repair which can be used 
as a temporary measure until the whole cable can be 
replaced. Use Plug PL-258 and two Plugs PL-259 for 
each splice. (This connection is equivalent to six inches 
of coaxial cable. This fact must be taken into account 
when line length is critical.) A length of coaxial cable 
can be inserted in a line by using the above method on 
each end of the patch cable. (It must be borne in mind 
that the two connectors are equivalent to 12 inches of 
coaxial cable.) 


jf) LUBRICATION DATA.—Table 5-4 lists the lu- 
brication required for Radio Set *XAN/APN-2 or 
*AN/APN-2Y. 
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TABLE 5-4.——Lubrication Data 
































Major Type of Quantity Lubri- Lubrication Designation at Lowest Expected 
Assembly Part Lubri- of Lubri- cation Procedure Ambient Temperature °F on Ground. 
cation cation Period 
Indicator Antenna-video Grease 2% fill Note 1 24 fill spaces —65° —40° —10° +32° +100° 
BC-929-(*) switching spaces around bearings to to to to to 
motor bear.ags with grease —40° —10° +32° +100 +160° 
GL GL GL GL GL 
Radio Receiver Blower motor Grease 34 fill Note2 2 fill space GL GL GL GL GL 
and Transmitter space around bearings 
*RT-1/APN-2 or with grease 
*RT-1A/APN-2 
Lubrication Specifications Notes 
Designation a a 
ANA Army Navy British 
GL _ AN-G-3a AN-G-3a 1. Service only when disassembled. This item should require no 


attention for the life of the equipment. 
2. Service every 1,000 hours. 


6. ALIGNMENT PROCEDURE, USING BASE TEST 
EQUIPMENT. 


a, RECEIVER ALIGNMENT. 


_(1) EQUIPMENT REQUIRED.—To check and 
align the various circuits in the receiver section of 
Radio Set xAN/APN-2, the following equipment is 
needed: 


(a) General Radio Signal Generator Type 804-C 
or equivalent. (Signal Generator 804-C is the original 
Signal Generator 804-B modified for pulsating output.) 


Note 


It is necessary that Signal Generator 804-C be 
calibrated with Frequency Meter TS-175/U as 
outlined in section VI, paragraph 6f. 


(b) Modulator BC-1203-A. (The receiver may 
be aligned and checked without this unit; see sub- 
paragraph 6a (4) below.) 


(¢) A 500,000-ohm, 14-watt resistor. 


(d) One 50-micromicrofarad capacitor of small 
physical dimensions. 


(e) One acorn tube clip. 


(f) An oscilloscope (RCA Model 158 or equiva- 
lent) calibrated for vertical deflection. 


(g) One small screw driver of non-conducting 
material. 


(4) One open-end wrench or a pair of pliers. 
(4) One ordinary screw driver. 


(j) A 115-volt 400- to 2400-cycle a-c power 
source capable of supplying 200 watts. 
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(k) A 12- or 24-volt d-c source, as required. 
(1) A 115-volt, 60-cycle a-c source. 


(2) I-F ALIGNMENT. 


(4) The i-f amplifier consists of five stages with 
six tuned circuits. These are tuned by iron-core slugs 
and are located to the left and back of the tube side 
of the chassis. (See fig. 5-22.) 


(6) Connect the receiver-transmitter to power 
sources and control box, as shown in the cording dia- 
gram, figure 8-1. 


(c) Connect oscilloscope or output meter to 
“VIDEO 2” of the receiver-transmitter. (See fig. 8-5.) 
Indicator BC-929-(*) is not sensitive enough for accur- 
ate alignment of the receiver intermediate-frequency 
circuits.) 


(d) Remove the grid clip of the mixer tube 
JAN-956 in the r-f section. 


(e) With vest clip, connect the 500,000-ohm re- 
sistor from the grid to ground. 


(f) Connect the 50-micromicrofarad capacitor 
from the grid to the output of the signal generator. 


(g) Connect the shield of the signal generator 
cable, with as short lead as possible, to ground. (See 
fig. 8-5.) 

(4) Connect the 50-ohm resistor from the center 
conductor of “TRANS. ANT.” on the receiver-trans- 
mitter to ground, 

(2) Turn oscilloscope on by turning “INTEN- 
SITY-OFF” switch to “INTENSITY” and turn signal 
generator on by setting “POWER-OFF” switch to the 
“POWER” position. 
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(j) Turn receiver-transmitter on as follows, 


1. With “TRANS.-KEY” switch on control 
box in the stand-by (mid) position, set “ON - OFF” 
switch to the “ON” position. 


2, After three minutes set “TRANS.-KEY” 
switch to the “TRANS.” position. 


(k) Set “GAIN” control on control box to “10.” 


()) Sec “MODULATION” switch on signal gen- 
erator to the “INT’’ position. 


(m) Sec “PULSE-NORMAL” switch on signal 
generator to the “NORMAL” position. 


(2) Adjust “CARRIER” control on the signal 
generator to give a dial ‘reading of “100.” 


(o) Adjust “MODULATION” control on signal 
generator for a reading of approximately 75 percent. 


(p) Set signal-generator frequency dial to 30 
megacycles. 


(q)-Set attenuator dial of signal generator to 
approximately 20 millivolts. 


(vr) Tune each i-f stage for maximum output as 
observed on the oscilloscope, beginning with No. 1 
adjustment on the left-hand side of the receiver. To 
assure the correct maximum setting, start the alignment 
with the tuning slug turned all the way out. Each stage 
should be tuned carefully while checking the output on 
the oscilloscope for a peak as the slugs are turned into 
the coil. Reduce input from the signal generator by 
turning the attenuator as required to avoid limiting in 
video amplifier. The i-f tuning is broad; therefore, no 
sharp peak will be observed while tuning. Repeat each 
stage to be sure that the i-f is tuned for maximum. 
With the i-f band properly aligned and with 400 
microvolts input, 75 percent sine-wave modulated in- 
ternally, the output as measured on the oscilloscope, 
should be approximately 60 volts. 


(s) Measure the i-f band width by tuning the 
signal-generator frequency dial to 28 megacycles, and 
then to 32 megacycles. The output voltage as measured 
on the oscilloscope at 28 and 32 megacycles, should be 
at least 50 percent of the output voltage at 30 mega- 
cycles, 


(t) Take care when locking the i-f slugs that 
the screw driver adjustments are not turned when 
tightening the locking nuts. 


(w) Turn receiver-transmitter off by setting the 
“ON-OFF” switch to the “OFF” position, and remove 
the signal-generator leads and reconnect the grid of 
the mixer tube. 


(v) Repeat the above i-f alignment procedure 
and proceed as follows for i-f alignment of RT-1D/ 
APN-2: 


1, With gain control at No. 5 position, the 
output of the signal generator should be adjusted to 
provide a video output signal of 40 to 100 volts or 
approximately 1 to 3 divisions on the scale of Indicater 
BC-929-( ). During the receiver alignment procedure 
it will be necessary to reduce the signal input to 
prevent overloading of the receiver. (An output meter 
can be used on the VIDEO OUT if desired.) 
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2. Set the signal generator at 30 megacycles 
and tune the Ist (L-103-1) and the 6th (L-104) i-f coil 
adjustment screws to give peak video output voltage. 
(See fig. 5-22.) 

3. Set the signal generator at 28 megacycles 
and peak the 2nd (L-103-2) and the 4th (L-103-4) 
i-f coils. 

4. Set the signal generator ‘at 32 megacycles 
and peak the 3rd (L-103-3) and the 5th (L-103-5) i-f 
coils. 

J, Set the signal generator to 30 megacycles 
and carefully adjust the variable inductance circuit 
‘ML-26) to give minimum shadow on the electric 
tuning eye (tube type 6E5). (See fig. 6-31.) 


6. Repeat the procedure of paragraphs 6a(2) 
(v)1 through 6 to insure correct alignment of the i-f 
system. In case a difinite peak is not observed when 
tuning an i-f stage, carefully check the number of 
turns on the i-f coil and the lead dress of the associated 
circuits. 


Note 


On final adjustment, after inductance (ML-26) 
has been adjusted as per paragraph 6a(2)(v)5, 
peak the Ist (L-103-1) and the 6th (L-104) i-f 
coils to provide a minimum shadow on the elec- 
tric tuning eye (tube type 6E5). 


7. Tighten the locking nuts which secure the 
i-f tuning slugs in such a way that the adjustment 
screws are not turned. 


8, Proceed with subparagraph 6a(2)(s) above. 


9, In some cases, when careful alignment 
does not produce a symmetrical bandpass, it may be 
necessary to peak the 6th (L-104) i-f coil to 28 or 32 
megacycles. This is only necessary when a single off- 
center peak is 3 or more decibels greater in amplitude 
than a point equidistant from, and on the other side 
of resonance. If this adjustment is necessary the overall 
receiver bandpass characteristics should be checked at 
several points on each side of resonance when the 
receiver is tuned according to paragraph 6a(3). 

(3) R-F AND OSCILLATOR ALIGNMENT, 
USING SIGNAL GENERATOR 804-C (GENERAL 
RADIO). 


Note 


The “HIGH” and “LOW” receiver-frequency 
adjustments should be tuned to the assigned 
high and low frequencies, and the r-f adjust- 
ments should be tuned to the mid-frequency 
berween the two frequencies used. 

(a) Connect the receiver-transmitter, indicator, 
control box, signal generator and power supplies, as 
shown in figure 8-6. 

(b) Make certain that the 50-ohm dummy load 
is connected from center conductor of “TRANS. 
ANT.” on the receiver-transmitte: to ground. 
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(c) Turn signal generator-on by setting “POW- 
ER-OFF” switch to the “POWER” position and turn 
the receiver-transmitter on as follows: 


1. With “TRANS.-KEY” switch on control 
| box in the stand-by (mid) position, set the “ON-OFF” 
Hswitch to the “ON” position. 


2. After about three minutes set “TRANS.- 
|KEY” switch to the “TRANS.” position. 


(d) Set the “MODULATION” switch on sig- 
|nal generator to the “INT” position. 


(e) Set the “PULSE-NORMAL” switch on sig- 
f nal generator to the “NORMAL” position. 


(f) Adjust the “CARRIER” control on signal 
| generator to give a dial reading of “100.” 


(g) Adjuse the “MODULATION” control on 
signal generator to give a reading of approximately 
B75 percent. 


(hb) Set the “RANGE” switch on Indicator 
E BC-929-(*) to “100.” 


(4) Set the signal-generator attenuator dial to 
f approximately 20 millivolts. 


(j) Set the signal-generator frequency dial to 
the midpoint between the assigned “HIGH” and 
“LOW” frequencies. 


(k) Set the “HIGH-LOW” switch on the con- 
trol box to the “HIGH” position. 


(1) Tune “RCVR OSC” control, “HIGH,” for 
a maximum indication of receiver output on the indi- 
cator screen. As receiver is tuned, reduce the input 
i voltage to prevent saturation. 


(m) Loosen the locking screws on the r-f tuning 
adjustments, marked “RECEIVER TUNING” “1,” 
, 2,” and “3,” tune r-f adjustment number “1” for 
| maximum output on the indicator, reducing the signal 
input to the receiver as maximum output is reached so 
that the output will not cover more than 114 divisions 
f on the indicator screen, 


(#) Repeat procedure in step (m) for adjust- 
ments “2” and “3,” 


(o) Retune all three Stages and the “RCVR 
OSC” “HIGH,” for maximum output. 


(p) A 20-microvolt signal input from the signal 
j generator should give a receiver output which extends 
j at least one division from the center line of the indi- 


| cator scale. This corresponds to an output vol 
34 to 40 volts. put voltage of 


. _ (@) Lock the r-f adjustment by tightening the 
locking screws, and take care not to throw the r-f 
F section out of adjustment. 


(r) Adjust the signal-generator microvolt out- 
; put until the receiver output extends to the second 
division from the center line of the indicator screen. 


(s) Tune the frequency dial of the signal gener- 
ator to frequencies above the midpoint frequency until 
the receiver output covers only one division on each 
side of the center line on the indicator screen, Next 
tune frequency dial to frequencies below the midpoint 
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frequency until the receiver output again covers only § 
one division on each side of the center line on the § 
indicator screen. The diffierence between the two fre- f 
quencies is the over-all band width of the receiver at § 
the midpoint frequency, at 50 percent down point. § 
This band width should be at least 2.5 megacycles. ) 
(See fig. 5-40.) : 


Note 


Do not return r-f adjustments in the following 
procedures. 


(4) Set signal, generator to the assigned “HIGH” § 
frequency and adjust “RCVR OSC” “HIGH,” for § 
maximum receiver output, as observed on the indicator 
screen. q 


(#) Set “HIGH-LOW” switch on control box to 
the “LOW” position. | 

(v) Set signal generator to the assigned “LOW” E 
frequency. i 


(w) Tune “RCVR OSC” “LOW,” for maxi-§ 
mum output, as observed on the indicator screen. This 
completes the receiver alignment. 


Note 


If Radio Set xAN/APN-2 -is to be remotely 
tuned by the use of Remote Tuning Device 
C-134/APN, Tuning Shaft MC-215, and Tun- 
ing Adapter MX-196/APN, ‘the “RCVR-OSC” 
“HIGH” adjustment should be tuned to each 
of the two frequencies being used. Then note* 
each position of the dial on Remote Tuning 
Device C-134/APN so that the receiver may be 
readily tuned to either of the two frequencies 
while in flight. The “HIGH-LOW” switch on 
the control box must be* left in “HIGH” po- 
sition because Tuning Adapter MX-196/APN 
covers up the “RCVR-OSC” “LOW” adjust- 
ment. 


(4) RECEIVER SENSITIVITY MEASURE- 


MENT USING 75-PERCENT SINE-WAVE MOD-§ 
ULATED INPUT. 


Note 
This procedure is to be used if Modulator 
Unit BC-1203-A is not available, or'as a check 
of step (5) below. 









(a) Connect the radio receiver and transmitter | 

to the control box, the indicator, the signal generator, A 
and the power supplies, as shown in figure 8-6. : 
(6) The receiver should have been aligned as : 
explained in subparagraphs 6a (2) and (3), this section. f 
(c) Turn the signal generator on by setting : 
“POWER-OFF” switch to the “POWER” position and § 
turn the radio receiver and transmitter on as follows; | 
1. With the “TRANS.-KEY” switch on the 

control box in stand-by (mid) position, set “ON-OFF” § 
switch to the “ON” position. 
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FREQUENCY 229 231.5 


234 MEGACYCLES 





Figure 5-40. Radio Receiver and Transmitter 
KRT-1/APN-2 or KRT-1A/APN-2-——Receiver 
Selectivity Curve Showing Bandwidth 


2, After three minutes set “TRANS.-KEY” 
switch to the “TRANS.” position. 


(d) Set “GAIN” control on the control box to 
“10,” 


(e) Set “MODULATION” switch on signal 
generator to the “INT” position. 
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(f) Set “PULSE-NORMAL” switch on signal 
generator to the “NORMAL” position. 


(g) Adjust “CARRIER” control to give a dial 
reading of “100.” 


(b) Adjust “MODULATION” control to give 
a reading of approximately 75 percent. 


(i) Set signal-generator frequency dial to the 
assigned “HIGH” frequency, and set the “HIGH- 
LOW” switch on control box to “HIGH.” 


(j) Set “RANGE” switch on Indicator BC-929- 
(*) to “100.” (Any of the three ranges indicated may be 
used; however, the “100”-mile range usually gives a 
better indication for the following adjustmenrs.) 


(k) Adjust signal-generator output to 20 micro- 
volts. This should cause the receiver output to cover 
at least one division on each side of the center line 
on the indicator screen. (Signal-to-noise ratio should 
be at least 2:1.) 


IMPORTANT 


If these tests are made with the indicator “ON- 
OFF” switch at “OFF,” it is possible that no 
signal will be indicated, because the antenna- 
video switch in Indicator BC-929-(*) may have 
stopped with both video switches open. If this 
happens, flip the “ON-OFF” switch on the in- 
dicator to “ON” briefly and “OFF” again. The 
signal should now be indicated on one side of 
the center line, 
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(1) If more than 20 microvolts are required to 
give a signal output of one division on the indicator 
screen, the sensitivity is low and the receiver should be 
aligned as in paragraphs 6a (2) and (3), this section. 

(m) Set signal-generator frequency to the assigned 
“LOW” frequency and place “HIGH-LOW” switch on 
control box in the “LOW” position. 

(n) Adjust signal-generator output to 20 micro- 
volts. This should cause the receiver output to cover at 
least one division on each side of the center line of the 
indicator screen. 

(5) RECEIVER SENSITIVITY MEASURE- 
MENT USING 100-PERCENT PULSE-MODU.- 
LATED INPUT. 

Note 

This procedure should be followed, providing 

Modulator Unit BC-1203-A is available; if this 

modulator unit is not available, follow step 

6a (4) above. 


(a) Connect receiver-transmitter to power sup- 
plies, Indicator BC-929-(*), signal generator, Modulator 
BC-1203-A and control box, as shown in figure 5-43, 

(b) Turn signal generator on by setting “POW- 
ER-OFF” switch to the “POWER” position; turn Modu- 
lator Unit BC-1203-A on by setting the “ON-OFF” 
switch to the “ON” position; and turn the radio receiver 
and transmitter on as follows: 

1. With the “TRANS.-KEY” switch on the 
control box in the stand-by (mid) position, set the “ON- 
OFF” switch to the “ON” position. 

2. After about three minutes, set the “TRANS.- 
KEY” switch to the “TRANS.” position, and “HIGH- 
LOW” switch to “HIGH.” 

(c) Set “MODULATION?” switch on signal gen- 
erator to the “OFF” position. 

(d) Set “PULSE-NORMAL.” switch on signal 
generator to the “PULSE” position. 

(e) Set “MOD-CAL-USE” switch on Modulator 
Unit BC-1203-A to the “CAL” position. 

(f) Set the signal generator to the assigned 
“HIGH” frequency, and adjust “CARRIER” control on 
signal generator to give a dial reading of “100”. 

(g) Reset “MOD-CAL-USE” switch to “USE”. 

(h) Set signal generator “OUTPUT” at approxi- 
mately 60 microvolts. 

(1) Set “FREQUENCY P.P.S.” control on Mod- 
ulator Unit BC-1203-A to some point between 300 and 
800 p.p.s, 

(j) Set “SWEEP TIME BASE” switch on Mod- 
ulator Unit BC-1203-A to “300”, (Other positions on 
the “SWEEP TIME BASE” switch may be used, but 
the “300” position usually gives the best results.) 

(k) Set “RANGE” switch on Indicator BC-929- 
(*) to “50” and place “ON-OFF” switch in “ON” po- 
sition. 

(1) Adjust “PULSE DELAY” control on Modu- 
lator Unit BC-1203-A until a pulse appears on the indi- 
cator screen as shown in figure 5-41. 
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Figure 5-41. Indicator BC-929-A-—Signal for Pulse- 
Modulated Receiver Sensitivity Measurement 


Note 

If the “PULSE DELAY” control on the modu- 
fator unit is adjusted until a pulse appears be- 
tween the 0- and 10-mile line, the “RANGE” 
switch on Indicator BC-929-(*) may be set at 
“10”, which gives a clear indication of the pulse. 
Readjustment of “FOCUS” control on Indicator 
BC-929-(*) may be necessary. 

(m) Adjust output of signal generator to 30 
microvolts. This should produce a pulse output on the 
indicator screen of at least one scale division each side 
(or one side) of the center line of the indicator display 
unit. 

Note 
Signal input requirements with 100-percent 
pulse modulation are approximately 11 times 
the signal input requirements with 75-percent 
internal sine-wave modulation. 

(n) If unsatisfactory sensitivity is noted on pulse 
modulation, the receiver must be realigned and the over- 
all band width should be checked, by following the pro- 
cedure in subparagraphs 6a (2) and (3), this section. 

(6) CHECKING RECEIVER FREQUENCY 
RANGE.—The following procedure is used to check 
the range of frequencies covered by the receiver. 

(a) Connect equipment, as stated in subpara- 
graphs 6a (3), this section. 

(6) With the “HIGH-LOW” switch at “HIGH”, 
tune the “RCVR OSC” “HIGH”, and the “RECEIVER 
TUNING?” “1”, “2”, and “3”, as in subparagraphs 6a(3) 
(6) to 6a (3) (0), inclusive, this section, with the signal- 
generator frequency dial set at 234 megacycles. 

(c) A 10-microvolt signal input from the signal 
generator should give a receiver output that covers at 
least one division on the indicator screen. 

(d) Repeat steps (6) and (c) above, and adjust 
“RCVR OSC” “LOW” with the signal-generator dial set 
at 214 megacycles, and the “HIGH-LOW” switch at 
“STOW.” 

6. TRANSMITTER ALIGNMENT. 
(1) To check the transmitter section of Radio Set 
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*AN/APN-2 or *AN/APN.-2Y the following equip- 
ment is needed: 

(a) Frequency Meter BC-906-D, 

(6) Indicator BC-936-A. 

(c) A 115-volt, 400-2400 cycle a-c power source 
capable of handling 200 watts, and 24 volts direct current. 

(2) Connect Radio Receiver and Transmitter 

*#&RT-1/APN-2 to the power supplies, to Indicator BC- 
929-A, and to Power Indicator BC-936-A as shown in 
figures 8-3 and 8-4. 


CAUTION 
Do not operate transmitter unless “TRANS. 
ANT.” is connected to Indicator BC-936-A or 
to a resistive 50-ohm dummy load. 


(3) Turn Radio Receiver and Transmitter *RT- 
1/APN-2 on as follows: 

(a) With “TRANS.-KEY” switch on the control 
box in the stand-by (mid) position, set “ON-OFF” 
switch to the “ON” position. 

(6) After three minutes, set “TRANS.-KEY” 
switch to the “TRANS.” position. 

(4) Prepare Frequency Meter BC-906-D for use as 
follows: 

(a) Place rod antenna at full length into socket 
marked “ANTENNA”, 

(6) Set “HIGH-LOW” switch in the “HIGH” 
position (if the meter is very sensitive, better results 
may be obtained with switch in the “LOW” position). 

(c) Set “ON-OFF” switch to the “ON” position. 

(5) Set “TRANS. FREQ.” control knob to the 
“A” position. 

(6) Set frequency meter dial to the position (num- 
ber) corresponding to 214 megacycles (see sec. II, para- 
graph 3, d) and hold frequency meter so tip of rod anten- 
na is close to but not touching “TRANS. ANT.” on 
Radio Receiver and Transmitter *RT-1/APN-2. (See 
fig. 8-3.) 

(7) Loosen the locking nut of the adjustment 
marked “TRANS. FREQ.” with the socket wrench of 
the tuning tool (combination socket wrench and screw 
driver supplied with the Radio Receiver and Transmitter 
#&kRT-1/APN-2, and with the screw driver of the tuning 
tool rotate the screw adjustment of the “TRANS. 
FREQ.” adjustment until the maximum dip of the needle 
of the frequency meter occurs (the transmitter “A” fre- 
quency is now set at 214 megacycles). 

(8) Lock the locking nut on the “TRANS. FREQ.” 
adjustment holding screw adjustment with screw driver 
of tuning tool so as not to detune the “A” frequency. 

(9) Repeat steps (5) through (8) inclusive for fre- 
quencies “B” (219 megacycles), “C” (220 megacycles), 
“D” (229 megacycles) and “E” (234 megacycles). 

(10) Measure the transmitter power output at 214 
megacycles as follows: 

(a) With “HOR. CENT.” control on the Indi- 
cator BC-929-A, shift the sweep trace line to the right 
hand vertical line on the screen, (See fig. 2-10.) 
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(6) Set the “TRANS. FREQ.” control knob to 
A, 

(c) Set “RANGE” on Indicator BC-929-A to the 
“100” position. (Any of the three “RANGE” positions 
may be used, but the “100” position gives the best 
indication. ) 

(d) Set “POWER-PULSE” swith on Indicator 
BC-936-A to “POWER”. 

(e) Turn Indicator BC-936-A on by pushing the 
momentary contact switch marked “PUSH”, The trans- 
mitter signal will now appear as shown in figure 2-11. 

(f) The tip of the signal should extend at least 
4\% divisions to the left. 

(g) With “HOR- CENT.” shift the base line of 
the signal back to the center or normal position on the 
indicator screen, 

(11) Measure the transmitter pulse width as 
follows: 

(a) Set “RANGE” switch on Indicator BC- 
929-A to the “10” position. 

(6) Set “POWER-PULSE” switch on Indicator 
BC-936-A to “PULSE”. 

(c) Turn Indicator BC-936-A on by pushing the 
momentary contact switch marked “PUSH”. The trans- 
mitter signal will now appear as a rectangular pulse as 
shown in figure 2-1, 

(d) The pulse should have a width of less than 
half of one vertical division as in figure 2-1. 

(12) Repeat procedures (10) and (11) for fre- 
quencies of “B” (219 megacycles), “C” (224 megacy- 
cles), “D” (229 megacycles) and “E” (234 megacycles). 

c. CHECKING PULSE-GENERATING SECTION. 


Note 

Radio Set *AN/APN-2 is not usually used 

in conjunction with other equipment. Therefore, 

this circuit is not used and the tube not supplied. 

However, if Radio Set KAN/APN.-2 is to be 

synchronized with other equipment, the sync- 

amplifier and limiter tube JAN-6AC7GT 

(V-102-7) must be installed and the circuit 

checked in the following manner. 

(1) CHECKING COUNTING-DOWN AC. 
TION.—To check the counting-down action of the pulse- 
generating section, the equipment needed consists of 
Modulator Unit BC-1203-A and Oscilloscope RCA-158 
(or equivalent). 

(a) Connect the receiver-transmitter to power 
supplies, Modulator BC-1203-A, and oscilloscope, as 
shown in figure 8-8. 

(6) Turn the radio receiver and transmitter on as 
follows: 

1. With “TRANS.-KEY” switch in the stand- 
by (mid) position, set “ON-OFF” switch to the “ON” 
position. 

2. After three minutes set the “TRANS.-KEY” 
switch to the “TRANS.” position. 

(c) Turn the oscilloscope on by setting the “IN- 
TENSITY-OFF” switch to the “INTENSITY” position. 
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(d) Turn Modulator Unit BC-1203-A on by set- 
ting “POWER-ON-OFF” switch to the “ON” position. 

(e) Set “FREQUENCY” dial on Modulator Unit 
BC-1203-A to approximately 300 pulses per second, 

(f) Set “SWEEP-TIME-BASE” to the “300” po- 
sition. (The other positions may be used, but the “300” 
position gives the best results.) 

(g) Set “MOD-CAL-USE” switch on Modulator 
Unit BC-1203-A to the “USE” position. 

(h) Set “FIXED-MOD-PULSE” “ON-OFF” 
switch to the “OFF” position. 

(@) Set “TIMING SYNC.” switch on oscilloscope 
to the “ON” position. 

(j) Make adjustments on the oscilloscope “CEN- 
TERING?” and “GAIN” controls and on Modulator Unit 
BC-1203-A “PULSE DELAY” control, until a suppres- 
sor pulse is obtained on the oscilloscope approximately 
as shown in figure 5-42. 

(k) Gradually increase the repetition rate of Mod- 
ulator Unit BC-1203-A by rotating the “FREQUENCY” 
dial in the clockwise direction. 

(1) As the rate is increased, the repetition rate 
of the output of the suppressor plate on the oscilloscope 
will follow the repetition rate of the pulse generator 
(Modulator Unit BC-1203-A) to between 480 and 600 
pulses per second. At some repetition rate between 480 
and 600 pulses per second, the pulse will be similar to the 
original pulse (fig. 5-42), except that the base line will 
be completely through the bottom of the pulse, as in 
figure 5-43, The exact repetition rate at which the 
change occurs is the maximum output repetition rate for 
the equipment under test. 


SUPPRESSOR PULSE 


INDICATION OF 





Figure 5-42. Suppressor Pulse Shape With 1:1 
Input Synchronization 


BASE LINE FILLED IN 





Figure 5-43. Suppressor Pulse When Counting- 
Down Action Occurs 


(m) As the input repetition rate is increased be- 
yond the critical point, further abrupt changes will be 
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observed, as the blocking-tube oscillator divides down 
3:1, 4:1, 5:1, etc. However, the first breakover at the 480 
to 600 pulses-per-second point is the maximum repetition 
rate. 

(n) The above is a check on the limiting action 
of JAN-6AC7 (V-102-7) in the sync-amplifier circuit of 
the receiver. If the output level of tube JAN-6AC7 is 
higher than normal, the repetition rate of the suppressor 
pulse will be more than 600 pulses per second, 


Note 


Potentiometer R139, 2 megohms, is factory- 
adjusted and controls the free running rate of 
the blocking oscillator. The adjustment should 
not be changed unless components of this cir- 
cuit have been changed. 


(2) SUPPRESSOR PULSE MEASUREMENT. 
Note 


Normal usage of Radio Set KAN/APN-2 does 
not require that the suppression circuit be used. 
However, if other equipment is to be sup- 
pressed, tube JAN-6SL7 (V-106-3) must be 
installed and the circuit checked in the follow- 
ing manner. 


(a) Reset the “FREQUENCY” dial on Modula- 
tor Unit BC-1203-A to approximately “300”. 

(6) To measure the suppressor pulse width or 
duration, use the same test equipment and connections 
as used in subparagraph 6c, this section, except that the 
terminal marked “MARKER” on Modulator Unit BC- 
1203-A must be connected to “SUP OUT” on the re- 
ceiver or to the oscilloscope input, as shown by the dotted 
cable in figure 8-8. 

(c) The small blips that appear on the oscillo- 
scope are 50 micro-seconds apart. (See fig. 5-44.) 


50 MICROSECONDS 





Figure 5-44, Suppressor Pulse-Width Measurement 


(d) The pulse width is determined by counting 
the number of small blips appearing within the duration 
of the pulse. This width should be between 40 and 150 


microseconds. 
Note 
A small amount of jitter or variation in width 


of the suppressor pulse is not objectionable. 
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(e) The suppressor-pulse amplitude should be 
greater than 30 volts and is measured by observing the 
amplitude on the oscilloscope screen, which has been 
previously calibrated in volts. 


d. INDICATOR CALIBRATION.—To check the 
calibration of Indicator BC-929-(*), refer to section II, 
subparagraphs 36 and 3c. 


7. ALIGNMENT SUMMARY, USING SIGNAL 
GENERATOR i--196—B, FREQUENCY METER 
BC-906—D, AND INDICATOR BC-—936—A. 


Note 


The following simplified alignment instructions 
may be used for inspection check of the radio 
set, Complete alignment information is given in 
paragraph 6, this section. 


a. RECEIVER-FREQUENCY CHECKS AND AD- 
JUSTMENTS. 


(1) Turn Signal Generator 1-196-B on and tune 
to the mid-point of the “HIGH-LOW” frequency cali- 
bration points and place the signal generator 10 to 25 
feet in front of the airplane in which Radio Set 
*AN/APN.2 is installed. The signal generator must be 
so placed that the side nearest the nameplate faces the 
airplane. 

(2) Turn Radio Set KAN/APN-2 on as follows: 

(a) With the “TRANS.-KEY” switch in stand-by 
(mid) position, place the “ON-OFF” switch on the con- 
trol box to the “ON” position. 

(6) After three minutes, set the “TRANS.-KEY” 
switch to the “TRANS.” position. 

(c) Set the “ON-OFF” switch on Indicator BC- 
929-(*) to the “ON” position. 

(d) Place the “RANGE” switch on the indicator 
to the “100” position. 

(3) Place the “HIGH-LOW” switch on the control 
box in the “HIGH” position and watch the screen of 
the indicator for an indication that the signal from the 
signal generator is received when the “RCVR OSC” 
“HIGH” tuning shaft is turned. Adjust the “GAIN” 
control on the control box until a signal of about one-half 
the maximum amplitude is observed on the screen. 

(4) Adjust the “RCVR OSC” “HIGH” tuning 
shaft on the receiver-transmitter for maximum signal 
amplitude. 

(5) Unlock the tuning shaft of the tuning capaci- 
tors, marked “RECEIVER TUNING” “1”, “2”, and “3”, 
by loosening the screw with the locking washer near 
adjustments “1”, “2”, and “3”, 


(6) Tune “RECEIVER TUNING” adjustments 


“1, “2”, and “3” for maximum signal on the screen. 
Note 


If no signal appears on the screen, move the 
signal generator closer to the receiver-trans- 
mitter for preliminary adjustments. 
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(7) Repeat steps (4) and (6) for accurate settings. 
(8) Tighten locking screws on “RECEIVER TUN- 
ING” “1”, “2”, and “3”, Check to see that the original 
setting has not shifted. 
Note 


The “RCVR OSC” “HIGH” adjustment, 
step (4) above, should be made first. 


(9) Adjust signal generator to the high-frequency 
calibration point. 

(10) With the “HIGH-LOW” switch on the con- 
trol box set to the “HIGH” position, adjust the “RCVR 
OSC” “HIGH” for maximum signal on the indicator 
screen. Do not change “RECEIVER TUNING” “1”, 
“2”, and “3”, After the correct setting has been obtained, 
do not change the “RCVR OSC” “HIGH” tuning shaft. 

(11) Set the signal generator to the low-frequency 
calibration point. With the “HIGH-LOW” switch on the 
control box in the “LOW” position, adjust the oscillator 
tuning shaft, marked “LOW”, for maximum output on 
the indicator screen. After the correct setting has been 
obtained, do not change the “RCVR OSC” “LOW” 
tuning-shaft setting. 


b. TRANSMITTER-FREQUENCY CHECKS AND 
ADJUSTMENTS, 


Note 


The following procedure is to be used when 
Radio Set XAN/APN.2 is installed in an air- 
plane. However, this procedure may also be 
used for a bench check, if a suitable dummy 
antenna is used, 


(1) Use Cord CX-16/TPN-1 to connect the ter- 
minal, marked “RCVR ANT”, on the indicator unit to 
the terminal, marked “ANT TEST”, on Frequency Meter 
BC-906-D, (See fig. 8-3.) 

Note 

Cord CX-16/TPN-1 is used to connect the fre- 

quency meter “ANT TEST” to indicator 

“RCVR ANT” and is furnished as an auxil- 

iary equipment. Cord CX-16/TPN-1 may be 

made by placing Plug PL-259 and Coupling 

MC-277 on the ends of a three-foot length of 

Radio Frequency Cable RG-8/U. 


(2) Turn the radio set on as follows: 

(a) With the “TRANS.-KEY” switch in the 
stand-by (mid) position, set the “ON-OFF” switch on 
the control box to the “ON” position. 

(6) After three minutes, set the “TRANS, KEY” 
switch to the “TRANS.” position, and set the “TRANS. 
FREQ.” knob to “A”. 

(c) Set the “ON-OFF” switch on the indicator 
to the “ON” position. 

(3) Tune the frequency-meter dial to the point of 
greatest dip of the needle. The dial position (number) 
should be that corresponding to the correct “A” trans- 
mitter frequency (214 megacycles). 
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(4) If it is found that the transmitter frequency is 
incorrect, set the dial of the frequency meter to the 
desired transmitter frequency. 

(5) Using the accompanying alignment tool, ad- 
just the transmitter-frequency adjustment screw, ac- 
cessible through the window in front of the case 
marked “TRANS. FREQ.” Rotate the adjustment for 
the greatest dip on the frequency meter. 

(a) Rotate the “TRANS. FREQ.” control knob, 
and return it to channel “A.” This will relieve the 
strain on the detent mechanism caused by the pressure 
applied to the adjustments. 

(6) Check the frequency with Frequency Meter 
BC-906-D. 

(c) If the frequency of the transmitter is slightly 
high, loosen the locking nut and turn the screw-driver 
adjustment to the right. If the frequency is slightly 
low, turn the screw-driver adjustment to the left. 
Tighten the locking nut and again rotate the “TRANS. 
FREQ.” control knob before rechecking the frequency. 

Note 

The operator will shortly learn from ex- 

perience the approximate amount of adjust- 

ment necessary to set the frequency for each 
channel. 

(6) Repeat steps (3), (4) and (5) above with the 
transmitter and signal generator adjusted to “B” (219 
megacycles), “C” (224 megacycles), ‘D’ (229 mega- 
cycles), and “E” (234 megacycles) frequencies. 


(7) Turn the receiver-transmitter off by setting the 


“ON-OFF” switch on the control box of the “OFF” 
position and the “TRANS-KEY” switch to the stand- 
by or mid-position. 
c. TRANSMITTER POWER-OUTPUT AND 
PULSE-WIDTH CHECKS. 

(1) Disconnect transmitting antenna cable from 
“TRANS. ANT” on the receiver-transmitter, and re- 
move the cable which connects the “VIDEO” on the 
indicator to the ‘“VIDEO” on the recet'ver-transmitter. 

(2) Connect “VIDEO OUT” on Indicator BC- 
936-A to “VIDEO” on the Indicator BC-929-(*), and 
connect “TRANS. IN” on the Indicator BC-936-A to 


“TRANS. ANT” on the receiver-transmitter using 
Cord CD-800. (See fig. 8-4.) 

(3) Turn the radio set on, following instructions 
outlined in paragraph 7b (2), this section. 

(4) Check the transmitter power output as fol- 
lows: 

(a) With “HOR. CENT.” control on Indicator 
BC-929-(*), shift the sweep-trace line to the right- 
hand vertical line on the screen. (See fig. 2-10.) 

(b) Set “RANGE” switch on the indicavur to 
the “100” position. (Any of the three “RANGE”’ posi- 
tions can be used, but the 100” position gives the best 
indication.) 

(c) Set “POWER-PULSE” switch on Indicator 
BC-936-A to the “POWER” position. 

(d) Turn Indicator BC-936-A on by pushing the 
momentary contact switch marked “PUSH”. The trans- 
mitter signal will now appear as shown in figure 2-11. 

(e) The tip of the signal should extend at least 
414 divisions to the left, as shown in figure 2-11. 

(fj) Wi “HOR. CENT.” control, shift the 
sweep trace line back to the center or normal position 
on the indicator screen. 

(5) Measure the transmitter pulse width as fol- 
lows: 

(a) Set the “RANGE” switch on Indicator BC- 
929-(*) to the “10” position. 

(b) Set the “POWER-PULSE” switch on Indi- 
cator BC-936-A to the “PULSE” position. 

(c) Turn Indicator BC-936-A on by pushing the 
monmentary contact switch marked “PUSH”. The 
transmitter signal will now appear as a rectangular 
pulse of approximately 14 vertical division, as shown 
in figure 2-12. 

(6) After inspection, turn the receiver-transmitter 
off, as indicated in section III, paragraph 1b. Remove 
Indicator BC-936-A from the circuit and reconnect 
transmitting antenna to “TRANS. ANT.” on the re- 
ceiver-transmitter and reconnect ““VIDEO” on the re- 
ceiver-transmitter to ‘“WIDEO” on the indicator. 

8. Refer to installation testing procedure for An- 
tenna AT-96/APN-12 in section VI, paragraph 7. 


SECTION VI 
SUPPLEMENTARY DATA 


1. GENERAL DATA. 
a. TUBE COMPLEMENT. 


TABLE 6-1.—Tube Complement, Radio Receiver and Transmitter xRT-1/APN-2 or *«RT-1A/APN-2 








JAN VT : 
Quantity Designation Designation Function or Use 

3 JAN-956 VT-238 Ist r.f. 2nd r.f., and mixer. 

7 JAN-6AC7 VT-112 ist i.f., 2nd i.f., 3rd i.f., 4th if, Sth i.f., 1st video, sync amp. and limiter, 
(Limiter and sync amp. tube not used in normal operation). 

1 JAN-GH6GT/G VT-90A Detector and limiter. 

1 JAN-6V6GT VT-107B 2nd video. 

1 JAN-955 VT-121 Local oscillator. 

2 JAN-6SL7GT VT-229 Oscillator and clipper, pulse shaper and suppressor amplifier. 
(Sup. amp. tube not used in normal operation). 

1 JAN-5U4G VT-244 Medium-voltage rectifier. 

1 JAN-2X2 VT-119 High-voltage rectifier. 

1 JAN-GSN7GT VT-231 Modulator. 

1 JAN-2C26 Transmitter oscillator. 





Revised 30 August 1949 


5-45—6-1 


Section VI 
Paragraphs 1b—4a 


AN 16-30APN2-3 


TABLE 6-2.—Tube Complement, Indicator BC-929-(*) 











JAN VT 
Quantity Designation Designation Function or Use 
2 JAN-6SN7GT VT-231 Trigger tube, sweep amplifier and inverter, 
2 JAN-GH6GT/G VT-90A Horizontal leveler, vertical leveler. 
1 JAN-2X2 VT-119 High-voltage rectifier. 
1 JAN-6GX5GT VT-126A Medium-voltage rectifier. 
1 JAN-6G6G VT-198A Discharge tube. 
1 JAN-3BPI1 Signal indication. 





b. FREQUENCY RANGE.—The frequency range of 
Radio Set KAN/APN-2 is 214 to 234 megacycles. 


c. NUMBER OF PRE-SET FREQUENCIES.—There 
are two pre-set receiver frequencies, and five pre-set 
transmitter frequencies, Frequencies used are 214, 219, 
224, 229 and 234 megacycles. 


d. FREQUENCY STABILITY.—The frequency drift, 
for normal operation, will be less than plus or minus 


1 percent in Radio Set *AN/APN-2. 


e. ELECTRICAL CHARACTERISTICS OF REC- 
OMMENDED ANTENNAS.—The receiver and trans- 
mitter antennas each have an impedance of approxi- 
mately 50 ohms. 


f. OOTPUT IMPEDANCE.—The receiver video out- 
put impedance is 500 ohms or less; the transmitter output 
impedance is 50 ohms. 


g- INPUT IMPEDANCE.—The receiver has an an- 
tenna input impedance of 50 ohms. 


h, OUTPUT.—The maximum video output of the 
receiver is approximately 120 volts. The transmitter peak- 
power output is between 500 and 800 watts. 


i, POWER SUPPLY.—The equipment requires both 
alternating current (115 volts, 400 to 2400 c.p.s., 180 
volt-amperes) and direct current (24 volts, 1 ampere 
for Radio Set XAN/APN-2 and 12 volts, 2 amperes for 
Radio Set KAN/APN-2Y). The equipment may be oper- 
ated on 80 volts, 400 to 2400 cps ac, by changing the 
wiring on the power transformers in the receiver-trans- 
mitter in the indicator. (See fig. 5-1.) 

j. INPUT CURRENT.—The input current for Radio 
Receiver and Transmitter *RT-1A/APN-2 is 1.23 
amperes at 115 volts ac, and 0.5 ampere dc (1 ampere 
for Radio Receiver and Transmitter *RT-1A/APN-2Y) 
for the blower motor. For the Indicator BC-929-A, 0.33 
ampere is drawn from the 115-volt a-c source, and 0.5 
ampere from the d-c source. Indicator BC-929-AZ, draws 
1 ampere from the d-c source. 

k. TYPE OF MODULATION.—tThe transmitter is 
pulse-amplitude modulated, 

1. METHOD OF MODULATION,.—The transmitter 
oscillator is grid modulated. 

m. SENSITIVITY.—With the r-f section tuned to 
mid-frequency, a 20-microvolt input should produce a 
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40-volt output for both “HIGH” and “LOW” positions 
of the “HIGH-LOW” switch. 

n. NOISE LEVEL.—With a 20-microvolt signal in- 
put, the combined signal and noise level should be more 
than two times the noise level without signal input. 

o. BAND WIDTH.—The band width should not be 
less than 2.5 megacycles at 1/2 maximum output voltage, 
measured at the video output. 

p. SYNCHRONIZING PULSES.—The synchroniz- 
ing pulse from associated equipment (if used) should be 
at least 1/2 microsecond in duration and 10 volts in 
amplitude. The synchronizing output from the pulse- 
generating system should be at least 30 volts positive. 

q. SUPPRESSOR PULSE. — The suppressor-pulse 
output (if used) should be approximately 35 volts posi- 
tive, and should start at least 40 microseconds ahead of 
the transmitter pulse. 


2. FIELD TEST EQUIPMENT. 


(See figure 6-1.) 

The squadron test equipment used in testing Radio 
Set KAN/APN.2 consists of Frequency Meter BC-906-D 
(see fig. 6-2), Signal Generator I-196-B (see fig. 6-4), 
Range Calibrator BC-949-A (see fig. 6-5), Indicator 
BC-936-A (Power-Pulse) (see fig. 6-3), Cord CD-799, 
and two Cords CD-800. 


3. TEST EQUIPMENT [E-45—A. 


The depot equipment used in testing Radio Set 
*AN/APN.-2 (see fig. 6-7) consists of Modulator BC- 
1203-A, four interconnecting cords, CD-1034, CD-935, 
and two CD-800 (or CD-869) and one oscilloscope 
(RCA type 158 or equivalent) and a signal generator 
(General Radio type 804-C or equivalent). Modulator 
BC-1203-A is used to check pulse amplitude and duration 
in the pulse-generating system of the receiver, and re- 
ceiver sensitivity. See figure 6-6 for schematic diagram. 


4. MOISTURE AND FUNGUS PROOFING. 


a, GENERAL, 

(1) PURPOSE.—The purpose of moisture and 
fungus proofing is to protect equipment from damage 
resulting from fungus growth and moisture. The follow- 
ing are the main sources of trouble: 
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(a) ABSORPTION.—Many types of materials 
act as sponges and soak up small quantities of water. 
This fills the pores of the material, destroying its insulat- 
ing properties. 

(6) BREATHING.—As the temperature varies, 
the air contained in shield cans, transformers, coils and 
other parts expands and contracts. The expansion due to 
heat forces air out of the pores and openings. Upon 
cooling, the air within the container contracts, “breath- 
ing” in moisture-laden air. 

(c) CONDENSATION. —— Metallic, or other 
similar surfaces, cool in comparison to the temperature of 
surrounding air, allow moisture to collect in the form 
of droplets of water. This will usually take place during 
the night when the equipment is not in use. 

(d) DIFFUSION.—-Some insulators, such as cer- 
tain types of plastics and unglazed ceramics, have a 
porous structure. These pores, although microscopic in 
size, conduct moisture throughout the material, thus 
destroying the insulating qualities of the material. 

(e) FUNGUS GROWTH.—Microscopic plant 
life, found in the temperate zones, but more abundantly 
in the tropics, feeds on certain cellulose materials used 
as insulation. This plant life, called fungus, appears as 
mold or slime. Certain types have been encountered 
which form into long whiskers on the interior of the 
equipment. These fungi secrete a corrosive fluid that 
attacks metal, wood and insulation. They grow rapidly 
under favorable conditions unless protective measures 
are taken. 

(f) INSECTS.—White ants and termites are 
very destructive. They are especially attracted by the 
wax in the wire insulation and on some of the parts. 

(g) ELECTROLYSIS.—This action takes place 
between wires carrying d-c potentials, resulting in the 
corrosion of the conductors. 

(2) PROCESSING METHOD. 

(a) CLEANING.—The equipment must first be 
thoroughly cleaned by removing all dirt, dust, corrosion, 
fungus, and insects. 

(6) REPAIR AND ALIGNMENT.—AII neces- 
sary repairs must be made to put the equipment in per- 
fect working order. 

(c) MASKING.—Certain parts, such as air 


capacitors, relay contacts, open switches, and adjusting 
devices must be covered with masking tape. 

(d) DRYING.—To restore the equipment to ef- 
ficient operating condition, the moisture in the parts 
must be expelled. This is accomplished by baking the 
equipment in an oven with controlled heat. 

(e) SPRAYING.—AIll parts within the equip- 
ment are sprayed with a special moisture- and fungus- 
proofing lacquer. 

(f) RETEST AND ALIGNMENT.—After the 
lacquer is thoroughly dry the equipment must be re- 
tested and realigned. 
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b. EQUIPMENT REQUIRED.—The following table 


lists the equipment required, except for the baking oven: 








Army Stock Army-Navy Type 
Number Name of Kit Designation 
6Z6609-10 Moisture and Fungus MK-10/GSM 
Proofing Equipment 
or 
Moisture and Fungus MK-2/GSM 


Proofing Equipment 





(1) Moisture and Fungus Proofing Equipment 
MK-10/GSM is designed for use in a depot and enough 
equipment is supplied for the extensive application of the 
process. The contents of this kit are as follows: 

1. Twelve instruction books. 
. Eighteen one-inch paint brushes. 
. Six camel’s hair brushes, ¥” x 1”. 
. Sixty gallons of special lacquer. 
. Thirty gallons of special lacquer thinner. 
. Twelve quarts of paint and lacquer remover. 
. Six continuous-pressure spray guns. 
. Twenty-four rolls of masking tape. 


COOe NAM RW HN 


. Six thermometers. 


(2) Moisture and Fungus Proofing Equipment 
MK-2/GSM is designed for use in a continuous program 
of moisture and fungus proofing as preventive mainte- 
nance, The kit consists of the following materials: 

1. One instruction book. 

2. Four mounting brackets for infrared lamps, with 

wiring. 

3, Two camel’s hair brushes, 44” x 1”. 

4. Six one-inch paint brushes. 

5. Eight infrared lamps. 

6. Ten gallons of special lacquer. 

7. Five gallons of special lacquer thinner. 

8 One quart of paint and lacquer remover. 
9, One continuous-pressure spray gun. 

10. Six single-pole electric switches. 

11. Four rolls of masking tape. 
12. One thermo-electric switch. 
13. Two thermometers. 

(3) CONSTRUCTION OF OVEN.—The mois- 
ture- and fungus-proofing process requires the use of an 
oven for baking the moisture out of the equipment. This 


oven must bake the equipment at a temperature of 60°C 
(140°F) for sufficient time to remove the moisture. 

(a) INFRARED-LAMP DRYER.—A number 
of infrared lamps are supplied with Moisture and Fun- 
gus Proofing Equipment MK-2/GSM. These lamps may 
be made into a small drying oven that is suitable for 
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Figure 6-6. Modulator BC-1203-A—-Schematic Diagram 


RESTRICTED 6-9-6-1C 


300-1 
300-2 
300-3 
300-4 
300-5 
300-6 
300-7 
300-8 
301-1 
301-2 
301-3 
303-1 
303-2 
303-3 
304-1 
304-2 
304-3 
305-1 
305.2 
307 

309 


315-1 
315-2 
315-3 
315-4 
315-5 
315-6 
316-1 
316-2 
316-3 
316-4 
316-5 
316-6 
317-1 
317-2 
417-3 
318-1 
318-2 
318-3 
318-4 
318-5 
318-6 
318-7 
320-1 
320-2 
321-1 
321-2 
321-3 
321-4 
321-5 


RESISTOR: 10,000 ohms 

Same at 300-1 

Same as 300-1 

Same as 300-1 

Same as 300-1 

Same as 300-1 

Same as 300-1 

Same as 300-1 

RESISTOR: 10,000 ohms 

Same as 301-1 

Same as 301-1 

RESISTOR: 56,000 ohms 

Same as 303-1 

Same as 303-1 

RESISTOR: 47,000 ohms 

Same as 304-1 

Same as 304-1 

RESISTOR: 2,200 ohms 

Same as 305-1 

RESISTOR: 20,000 ohms 

POTENTIOMETER: 50,000 
ohms 

RESISTOR: 100,000 ohms 

Same as 315-1 

Same as 315-1 

Same as 315-1 

Same as 315-1 

Same as 315-1 

RESISTOR: 33,000 ohms 

Same as 316-1 

Same as 316-1 

Same as 316-1 

Same as 316-1 

Same as 316-1 

RESISTOR: 12,0000 ohms 

Same as 317-1 

Same as 317-1 

RESISTOR: 470,000 ohms 

Same as 318-1 

Same as 318-1 

Same as 318-1 

Same as 318-1 

Same as 318-1 

Same as 318-1 

RESISTOR: 150,000 ohms 

Same as 320-1 

RESISTOR: 5,600 ohms 

Some as 321-1 

Same as 321-1 

Same as 321-1 

Same as 321-1 


321-6 
321-7 
322 
323 
324 
325 


326-1 


326-2 
326-3 
327-1 
327-2 
327-3 
327-4 
329-1 
329-2 
331 
332-1 
332-2 
333-1 
333-2 
333-3 
335 
336 
341 
342 
343 
344 
345 
346 


347 


348-1 
348-2 
349 


357 
358 
359 
361 
306-1 
306-2 
306-3 
306-4 
306-5 
306-6 
306-7 
306-8 
306-9 


Same as 321-1 
Same as 321-1 
RESISTOR: 100,000 ohms 
RESISTOR: 180 ohms 
RESISTOR: 2,700 ohms 
POTENTIOMETER: 
2 megohms 
POTENTIOMETER: 
100,000 ohms 
Same as 326-1 
Same as 326-1 
RESISTOR: 1,200 ohms 
Same as 327-1 
Same as 327-1 
Same as 327-1 
RESISTOR: 22,000 ohms 
Same as 329-1 
RESISTOR: 39,000 ohms 
RESISTOR: 4,700 ohms 
Same as 332-1 
RESISTOR: 3,900 ohms 
Same as 333-1 
Same as 333-1 
RESISTOR: 3,300 ohms 
RESISTOR: 7,000 ohms 
RESISTOR: 68,000 ohms 
RESISTOR: 10,000 ohms 
RESISTOR: 68,000 ohms 
RESISTOR: 1 megohm 
RESISTOR: 270 ohms 
POTENTIOMETER: 
500,000 ohms 
POTENTIOMETER: 
10,000 ohms 
RESISTOR: 33,000 ohms 
Same as 348-1 
POTENTIOMETER: 
20,000 ohms 
RESISTOR: 6,000 ohms 
RESISTOR: 6,000 ohms 
RESISTOR: 8,000 ohms 
RESISTOR: 150,000 ohms 
CAPACITOR: .01 mf. 
Same as 306-1 
Same as 306-1 
Same as 306-1 
Same as 306-1 
Same as 306-1 
Same as 306-1 
Same as 306-1 
Same as 306-1 


306-10 
306-11 
306-12 
306-13 
306-14 
306-15 
306-16 
306-17 
308 
310-1 
310-2 
311-1 
311-2 
311-3 
311-4 
311-5 
312-1 
312-2 
313 

314 
328-1A 
328-1B 
328-1C 
328-2A 
328-2B 
328-2C 
328-3A 
328-3B 
328-3C 
328-4A 
328-4B 
328-4C 
330-1 
330-2 
334 

338 
355-1A 
355-1B 
VT-231 
VT-126B 
VT-139 
VT-200 
VT-115A 
360-21 


360-22 
360-23 


360-24 


Same as 306-1 
Same as 306-1 
Same as 306-1 
Same as 306-1 
Same as 306-1 
Same as 306-1 
Same as 306-1 
Same as 306-1 


‘CAPACITOR; 200 mmf. 


CAPACITOR: 25 mmf. 

Same as 310-1 

CAPACITOR: 100 mmf. 

Same as 311-1 

Same as 311-1 

Same as 311-1 

Same as 311-1 

CAPACITOR: 2,000 mmf, 

Same as 312-1 

CAPACITOR: 1,100 mmf. 

CAPACITOR: 400 mmf. 

CAPACITOR: 15 mf. 

Same as 328-1A 

Same as 328-1A 

Same as 328-1A 

Same as 328-1A 

Same as 328-1A 

Same as 328-1A 

Same as 328-1A 

Same as 328-14 

Same as 328-1A 

Same as 328-1A 

Same as 328-1A 

CAPACITOR: .05 mf. 

Same as 330-1 

CAPACITOR: 800 mmf. 

CAPACITOR: .01 mf. 

CAPACITOR: .1 mf. 

Same as 355-1A 

JAN-6SN7GT 

JAN-6X5GT/G 

JAN-OD3/VR150 

JAN-OC3/VR105 

JAN-6L6G 

Socket for capacitors 328-1A 
328-1B and 328-1C 

Socket for capacitors 328-2A 
328-2B and 328-2C 

Socket for capacitors 328-3A 
328-3B and 328-3C 

Socket for capacitors 328-4A 
328-4B and 328-4C 
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Section Vi 
Paragraphs 4b(3ial-Sa 


this work. Mount these lamps on a small table. Adjust 
the lamps so that they are about twelve inches away 
from the equipment being baked and shine on the 
equipment at a thirty-degree angle. The heat is con- 
trolled by a thermostat that is placed on top of the 
equip:nent being baked. Any desired lamps may be 
turned on all the time or operated by the thermostat, as 
the operator wishes, by the many combinations of the 
switches. 

(6b) GAS-HEATER OVEN.—A gas heater, com- 
bined with a steel chest or an empty drum, will provide 
an excellent oven. 


WARNING 


Empty oil and gasoline drums must be flushed 
thoroughly before using to avoid the possibility 
of an explosion. 


Heat must be controlled in an oven of this type by 
controlling the flame or by enlarging the vents in the 
drum or chest. 


WARNING 


Any gas burned may produce carbon monoxide 
while burning. Do not use this oven in an en- 
closed room. 


(c) INCANDESCENT-LAMP OVEN. — Any 
type of steel chest, wooden box, empty drum or pack- 
ing case may be used. Place a 100-watt incandescent lamp 
in each corner of the oven. Connect the lamps to a 
115-volt a-c or d-c power source. A certain amount of 
venting will be necessary to permit the water vapor to 
escape. This type of oven takes longer than the other 
types to dry out the equipment. 


c. DETAILED PROCEDURE. 
(1) PARTIAL DISMANTLING.—After the chas- 


sis is removed from the case, remove any shielding from 
the parts to expose as many circuit elements as possible. 


(2) MASKING. — Using the masking tape pro- 
vided in the kit, carefully and thoroughly cover the 
following parts: 


(a) On receiver-transmitter chassis (leave all 
tubes in place): 
1, Low-frequency relay contacts. 


2. Oscillator high-frequency and low-frequency 
tuning capacitors. 


. First v-f plate 2-watt resistors. 
. Screw r-f tuning capacitor plates together. 
. All input and output cable receptacles. 


. 6V6GT output tube, to within 44” of top 
of base. 


Au A Ww 


7. Top of shield plates in r-f unit, and strip on 
inside of r-f unit cover where these inter- 
stage shields touch the cover. 
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8. Contacts on Jones plug and receptacle. 
9. Opening in end of i-f coil forms. 
10. Grounding edges of receiver and transmitter 
chassis, 
11. 2X2 power tube, to within 14” of top of 
base. 
12. 5U4 power tube, to within 1g” of top of 
base. 


13. 2C26 osc. tube. to within 14” of top of base. 
14, Stand-by 20-watt resistor. 


15. Transmitter lines and tuning assembly com- 
plete (brush phenolic base by hand). 


(6) Indicator chassis (leave all tubes in place): 
1. Range switch. 


2. 6X5 power tube, to within 1” of top of 
base. 


3. 2X2 power tube, to within 4” of top of 
base. 


(c) Control box: 
1. Phone jack. 


(d) Mask all other surfaces on which a coating 
of insulation will prevent proper contact or proper move- 
ment, 


(3) STAMPING. — The equipment must be 
stamped “M.F.P.” in several places, indicating that the 
equipment has been treated; also indicate the place and 
date of treatment. 


(4) DRYING PROCESS.—After the equipment 
has been cleaned and masked, place it in a drying oven 
for a period long enough to insure complete drying. 
This drying period will vary, depending on the equip- 
ment. The temperature of the oven must be maintained 
at 60°C (140°F). 

(5) SPRAYING.—When certain that the equip- 
ment is properly dried, remove the equipment from the 
oven and spray it as promptly as possible. A thin coat of 
the special lacquer must be applied before the equipment 
cools. The mixture proportions are two parts lacquer 
to one part thinner. Three coats of lacquer are to be 
applied, allowing ten or fifteen minutes drying time 
between each coat. The lacquer will harden in about 
one hour and will be completely dry in four hours. Fol- 
lowing the final coat of lacquer, touch up the equipment 
with a brush. After the lacquer is dry, replace all of the 
parts that were removed before spraying. 


(6) After the equipment is thoroughly dry, it must 
be given a thorough performance check, and realigned 
if necessary. 


5. MODIFICATIONS IN RADIO SET *AN/APN-2. 
a. GENERAL. Radio Set *AN/APN-2 has been 


manufactured under the following order numbers, and in 
the sequence given, although some orders overlap others 
(both the order number and the serial number must be 
considered when referring to any particular set): 
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(1) Order No. 5759-WF-43: 
*AN/APN-2; starting serial No. 1 
*AN/APN-.2Y; starting serial No. 1 


(2) Order No, 272-DAY-44: 
*AN/APN-2; starting serial No. 1 


(3) Order No. 431-DAY-44: 
*AN/APN-2; starting serial No. 1 


(4) Order No. 1515-DAY-44: 
*AN/APN-2; starting serial No. 1 


6. USE OF MODIFICATION TABLE. 

(1) There have been many changes in the circuits 
of Radio Set XAN/APN-2 since production first started. 
Each change has been assigned a number which appears 
in the first column of the table of equipment modifications 
(table 6-4), and on one or more of the schematic dia- 
grams in section VIII. 


(2) Figures 8-9 and 8-10 are schematic diagrams of 
the first production of Radio Set *AN/APN-2 under 
Order No. 5759-WF-43, and contain the change num- 
bers of all such items that were changed on the first 
schematic, Change items that were added to the circuits 
after the first schematic was printed appear on the ‘ate 
schematic diagrams, figures 8-11 and 8-12, which show 
the circuits as of production under Order No. 
1515-DAY-44. 


(3) The table of equipment modifications indicates 
the change number, the function of the changed item, 
the reference number and value of the original part, the 
manufacturer’s number of the original part, the manu- 
facturer’s number of the final part, the serial number and 
the order number at which the change was effective, and 
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a paragraph reference number where additional informa- 
tion on the change can be found. 


(4) If the item has been changed only once, the 
serial number and order number at which the change 
was effective is given in the time of change column. 
If the part was changed several times between the early 
and late productions, then the time of change column 
will contain only an asterisk, indicating that the changes 
and the time of change are described in the text follow- 
ing the table of equipment modifications. The last column 
in the table gives the location of the information for that 
change. This additional information has the same change 
number for the item that is shown in the first column 
of the table of equipment modifications. 


(5) Additional changes in reference symbols 
(shown in Table 6-3 below) were made to correct and 
improve the symbolization used for the components of 
Radio Set *%kAN/APN-2. These reference-symbol 
changes do not necessarily represent actual changes in 
the equipment at the time the symbols were changed. 
If they represent some previous change of value, both 
numbers will appear in the table of equipment modifica- 
tions, with the old reference enclosed in parenthesis. 
Both numbers will appear together in the table of replace- 
ment parts, but only the new reference number will 
appear on the late schematic diagrams, figures 8-11 and 
8-12, On the indicator schematic diagram, a new refer- 
ence number has been assigned to each tube, and the 
original number which appears in the early schematic 
diagram is now used as the socket reference numbe: only. 
Table 6-3 shows the old reference numbers which have 
been changed, and the corresponding new numbers which 
have been assigned. 


TABLE 6-3.—Reference-Symbol Changes 





Description 





R-F bypass for heater circuit 

R-F bypass for heater circuit at oscillator 
Local oscillator feedback capacitor 
R-F bypass for B+ lead at mixer 
Mixer screen bypass 

Mixer plate bypass 

Mixer plate-load resistor 

Mixer to 1st i-f coupling 

1st i-f cathode bypass 

1st i-f screen bypass 

1st i-f plate bypass 


Gain-control-lead bypass at 1st i-f 





Old No. New No, 
C106-34 C121-30 
C106-31 C121-27 
C102-6 C122 
C106-33 C121-29 
C106-3 C121-31 
Ci06-4 C121-32 
R129 R140-2 
C106-5 Ci21-1 
C106-6 C121-2 
C106-7 €C121-3 
C106-9 C121-5 
C106-28 C121-24 


eer ee sR sas NS IETS 
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TABLE 6-3.—Reference-Symbol Changes (Continued) 





Description Old No. New No. 
Ist to 2nd i-f coupling C106-8 C121-4 
2nd i-f cathode bypass C106-10 €121-6 
2nd i-f screen bypass C106-11 C121-7 
2nd i-f plate bypass C106-12 C121-8 
2nd i-f to 3rd i-f coupling C106-13 C121-9 
3rd i-f cathode bypass C106-14 C121-10 
3rd i-f filament bypass C106-32 C121-28 
3rd i-f screen bypass C106-15 C121-11 
3rd i-f plate bypass C106-16 C121-12 
3rd i-f to 4th i-f coupling C106-17 C121-13 
4th i-f cathode bypass C106-18 C121-14 
4th i-f screen bypass Ci06-19 C121-15 
4th i-f plate bypass C106-20 C121-16 
4th i-f to 5th i-f coupling C106-21 C121-17 
5th i-f cathode bypass C106-22 Ci21-18 
5th i-f screen bypass C106-23 C121-19 
5th i-f plate bypass C106-24 C121-20 
5th i-f plate-load resistor R133 R141 
5th i-f to detector coupling C106-25 C121-21 
Detector heater bypass C106-26 C1i21-22 
1st v-f plate-load resistor R119-1 R145-1 
1st v-f plate-load resistor R119-2 R145-2 
2nd v-f heater bypass C106-29 C121-25 
B+ lead bypass at 2nd v-f C106-30 C121-26 


Timing Circuit 


Sync amp. supp.-grid bypass C116 C120 
Sync amp. plate resistor Ri41i R147 
Timing-oscillator-grid fixed resistor R127-3 R127-4 
Jones plug on receiver chassis PloO1 jio2 


Power-Transmitter Circutt 


Modulator grid-return resistor R202 R210 
Transmitting-oscillator output coupling C211 C213 
Transmitting-oscillator cathode bypass C208 C212 


PE a LO ECE Rie EIEN CN ne nT Ctr ee eT SOE TENS 
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TABLE 6-3.—Reference-Symbol Changes (Continued) 








Description Old No. New No. 
Indicator Circuit 
C-R tube high-voltage bleeder resistor 353-1 306-3 
C-R tube high-voltage bleeder resistor 353-2 306-4 
Trigger tube JAN-6SN7GT 304-2 391-1 
Discharge tube JAN-6G6G 304-3 392 
Horizontal-leveler tube JAN-GH6GTG 304-1 390-1 
Sweep amp. and inv. tube JAN-6SN7GT 304-4 391-2 
Vertital-leveler tube JAN-G6H6GTG 304-6 390-2 
Low-voltage rectifier tube JAN-GX5GT 304-5 393 
High-voltage rectifier tube JAN-2X2 336 395 
Cathode-ray tube JAN-3BP1 335 494 





c. EQUIPMENT MODIFICATIONS.—Table 6-4 lists the modifications in Radio Sets KAN/APN.-2 and 
% AN/APN.2Y, 
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d. ADDITIONAL INFORMATION ON MODIFI- 
CATIONS. 

(1) CHANGE NO. 2.—-To improve the action of 
the “GAIN” control, the first r-f screen resistor has been 
changed from 68,000 ohms to 10,000 ohms, and con- 
nected to B+ through the gain-control lead, along with 
the second r-f and first i-f screens, 

(2) CHANGES NO. 4 and 5.—R-F choke L108 
was originally placed in the filament lead to the r-f and 
mixer stages, This choke, in combination with capacitor 
121-27 (C106-31), acted as an r-f filter to prevent r-f 
from the oscillator and other random high-frequency 
noise from getting into the r-f and mixer stages. The 
addition of this choke was made to improve the signal- 
to-noise ratio of the receiver. At some later date the 
circuit wiring was changed slightly to include the oscil- 
lator filament lead in this filtered circuit, and another r-f 
bypass capacitor, C121-30 (C106-34), was added in par- 
allel with capacitor C121-27 (C106-31), at the tube end 
of choke L108, to improve the action of the filter. This 
filtered filament lead was extended to the first four i-f 
stages. 

(3) CHANGE NO. 6.—Soon after the threaded 
receptacle and knob was added to the receiver-oscillator 
“HIGH” t-ning adjustment, it was found necessary to 
ground the rotor of the oscillator tuning capacitor C109. 
This change occurred in early production of equipment 
under order No. 431-DAY-44, at which time the re- 
ceiver-transmitter nomenclature was changed from 
*&kRT-1/APN-2 to KRT-1A/APN-2, 

(4) CHANGES NO. 7, 8, 9, 10, 12, 14, 15, 16, 17, 
18, 19, 20, 21, 22, 23, 24, 26, 27, 28, 29, 30, 32, 33, 34, 
36, 38, 40, 41, 43, 46, 47, and 48.—R-F bypass capacitors 
having reference symbols C106-3 to C106-33, inclusive, 
were originally 1,000-mmf ceramic capacitors, as pro- 
duced under order Nos. 5759-WF-43 and 272-DAY-44, 
and up to serial No. 1006 on order No. 431-DAY-44. 
Effective with this serial number, the above capacitors 
were all changed to 1,000 mmf mica capacitors. This 
change was made because the ceramic capacitors showed 
a tendency to arc over at the low temperature found at 
high altitude. This arcing, or shorting out, set up re- 
generation in the receiver circuits, preventing proper 
operation of the equipment. Later, the reference sym- 
bols for these capacitors were changed to C121-1 to 
C121-32 inclusive (see par. 56(5), this section). Capaci- 
tors C106-1 and C106-2 in the mixer circuit were not 
affected by this condition, and were not changed to mica. 
However, to distinguish these two capacitors from the 
mica capacitors, their reference numbers were changed 
to C118-1 and C118-2, respectively. 

(5) CHANGE NO. 13.—Mixer plate-load resistor 
R103-3, 1,500 ohms, was changed to R129, 1,200 ohms, 
to prevent i-f oscillation at low temperatures. Resistor 
R129 up till thie time was used as the plate-load resistor 
for the fifth i-f tube. A new resistor of higher value and 
bearing the reference number R133 was placed in the 
fifth i-f plate circuit, and R129 used to replace R103-3 in 
the mixer plate circuit. Later, reference R129 was 
changed to R140-2 to clarify symbolization. 
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(6) CHANGES NO. 25, 31, 37, and 44.—-The 
plate-load resistors for the second, third, fourth, and fifth 
i-f stages were increased in value to increase the output 
from each stage, and the overall sensitivity of the re- 
ceiver, Because of the occurrence of oscillation in the 
first i-f stage at low temperatures, the stage was placed 
on a lower operating level by reducing the amplitude of 
its input signal from the mixer stage (by decreasing the 
value of the mixer plate-load resistor). This loss of gain 
was compensated for by increasing the gain from each 
of the following i-f stages, by increasing the value of 
each plate-load resistor, as stated above. The value of 
the fifth i-f plate-load resistor has been changed twice. 
The original value of resistor R129 was 680 ohms. This 
is the value and reference number for the fifth i-f plate 
load, as shown by the early schematic, figure 8-9. At 
serial number 100 on order No. 5759-WF-43, this value 
was changed to 1,200 ohms, without changing the refer- 
ence number. This change was made to increase the 
receiver output. Effective with serial No. 1 on order No. 
431-DAY-44, resistor R129 was removed from the fifth 
i-f plate circuit and replaced with an 1,800-ohm resistor 
R133. 


CAUTION 


By mistake, this 1,800-ohm resistor was first 
assigned reference No. R133, which was the 
same reference number used for the 1-megohm 
potentiometer in the grid circuit of the blocking 
oscillator. At serial No. 777 on order No. 
1515-DAY-44, this mistake was rectified when 
the value and reference number of the potentio- 
meter was changed to R139, 2 megohms. The 
fifth i-f plate-load resistor retained reference 
number R133 until some time later when it was 
changed to R141. When requisitioning replace- 
ment parts, be sure to distinguish between these 
two items. 


(7) CHANGE NO. 42.—Capacitor C117 was 
added to help prevent regeneration at low temperature. 
At a later date, another capacitor of this same value 
was added to the timing circuit (change No. 52), and 
the reference number of capacitor C117 was changed to 
Ci17-1. 


(8) CHANGE NO. 45.—The 3,300-ohm 1-watt 
plate-dropping resistor for the fifth i-f tube was changed 
to two 6,800-ohm, 1-watt resistors in parallel. This change 
was made to obtain the desired resistance and wattage 
to prevent over-heating during long periods of opera- 
tion. 

(9) CHANGE NO. 50.—R-F bypass capacity C116, 
500 mmf, was added at serial No. 100 on order No. 
5759-WF-43, to improve the stability of the counting- 
down circuit. At serial No. 1200 on order No. 
5759-WE-43, further improvement was obtained by 
changing the value of capacitor C116 to 110 mmf. Later, 
the reference symbol was changed to C120 to clarify 
symbolization. 
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(10) CHANGE NO. 51.—Sync amplifier plate- 
dropping resistor R124, 15,000 ohms, was changed to 
24,000 ohms, using the same reference number, at serial 
No. 100 on order No. 5759-WF-43. This change was 
made to improve the stability of the counting-down 
circuit when changes in temperature occur. At serial No. 
2394 on order No. 431-DAY-44, R124 was changed back 
to 15.000 ohms, 1-watt carbon, and the reference num- 
ber changed to R140, Philco part No, 66-3153240. At 
serial No. 2470 on order No. 431-DAY-44, R140 was 
changed to 18,000 ohms, 1/-watt carbon, and the refer- 
ence number changed to R141, Philco part No. 
66-3183240. Later, the reference symbol was changed to 
R147, to clarify symbolization. It has been found by 
experiment that the characteristics of a wirewound re- 
sistor are more desirable for the proper operation of this 
circuit with changing temperature. Therefore, as soon as 
an 18,000-ohm wirewound resistor is available from the 
resistor manufacturer, R147 will be changed from carbon 
to wirewound, but will retain the same reference num- 
ber. A 14-watt wirewound resistor will efficiently carry 
the current drawn by the plate, but /g-watt wirewound 
resistors are not available at the present time, so a 10-watt 
wirewound resistor will be used, Philco part No. 
353-1743. 

(11) CHANGES NO. 52 and 53.—The timing- 
oscillator grid capacitor C114, 3,000 mmf, was changed 
to 4,000 mmf, using the same reference number, at serial 
No. 100 on order No. 5759-WF-43. This change was 
made to improve the stability of the timing circuit when 
synchronized with associated equipment. At serial No. 
2394 on order No. 431-DAY-44, C114 was changed to 
C117-2, 2,500 mmf. At this same time, the timing- 
oscillator fixed-grid resistor R126, 3.6 megohms, was 
changed to R127-3, 4.7 megohms, and the sync amplifier 
plate-resistor value was decreased (change No. 51). 
These three changes were made to improve the pulse 
width and the counting-down operation of the circuit. 
Later, reference symbol R127-3 was changed to R127-4, 
to clarify symbolization. 

(12) CHANGE NO. 54.—At serial No. 100 on 
order No. 5759-WF-43, a 1-megohm potentiometer R133 
was added to the timing-oscillator grid circuit, to pro- 
vide a control for the free-running frequency of the 
oscillator. In order to count-down properly when syn- 
chronized with external pulses, the free-running fre- 
quency of the oscillator must be between 215 and 260 
pulses per second. 

CAUTION 

At serial No. 1 on order No. 431-DAY-44, the 

reference symbol R133, by mistake, was as- 

signed to the new fifth i-f plate-load resistor, 

1,800 ohms, 1/2-watt. When requisitioning re- 

placement parts, be sure to distinguish between 

these two items. 

At serial No. 777 on order No, 1515-DAY-44, this 
potentiometer was changed to 2 megohms, using the 
reference number R139, This change was made to in- 
crease the control range for the circuit, but does not 
otherwise affect its operation. 
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(13) CHANGE NO. 55.—The cathode resistor in 
the timing-oscillator circuit was increased in value from 
470 ohms to 680 ohms, reference No. R136. At this 
same time several other changes were made (changes 
51, 52, and 54) to improve the stability of the timing 
oscillator when synchronized with associated equipment. 


(14) CHANGE NO. 56.—Resistor R105-4, 15,000 
ohms, part of the voltage divider in the first plate circuit 
of the suppressor amplifier stage, was scheduled to be 
changed to R137, 8,200 ohms, at serial No. 100 on 
order No. 5759-WF-43. This change was to be made 
to reduce the amplitude of the feed-back signal to the 
sync amplifier, and improve the stability of the timing 
circuit when synchronized with associated equipment. 
This change was never made in production, but some 
schematic diagrams and parts lists were printed showing 
the change. The reference number and value for this 
part in all equipments is R105-4, 15,000 ohms. 


(15) CHANGE NO. 57.—The early schematic 
diagram (fig. 8-9) shows the suppressor-amplifier-output 
cathode resistor to be R127-3, 4.7 megohms, which is an 
error. This resistor has always been 4,700 ohms, refer- 
ence symbol R138. 


(16) CHANGE NO. 58.—Modulator grid resistor 
R202 was decreased in value from 1 megohm to 2,200 
ohms, to maintain the narrow pulse width required, with 
the variations in the values of resistors and capacitors 
used in the circuit. The reference symbol was changed 
to R210. 

(17) CHANGE NO. 59.—Stand-by-bias filter re- 
sistor R201 was removed from the circuit and replaced 
with a wire jumper. This change was made to increase 
the stand-by-bias, thereby preventing the transmitter 
from firing intermittently while on stand-by position. 


(18) CHANGE NO. 60 and 61.—Transmitter-out- 
put coupling capacitor C211 was changed from 200 
mmf to 5 mmf, reference number C213, and its point of 
connection made closer to the grid cap on the transmitter 
tube. Also the position of the r-f shorting capacitor C207 
was moved 14” closer to the tube end of the plate and 
grid lines, L204 and L205. These two changes were made 
at the same time, to improve the matching between the 
tube and various lengths of transmission line, and to 
improve the frequency coverage of the transmitter. Fig- 
ure 6-8 shows the details of the changes. 

(19) CHANGE NO. 62.—The transmitter-oscil- 
lator filament bypass capacitors C209-1 and C209-2 were 
removed from the circuit. These capacitors showed a 
tendency to breakdown and short out during the oscil- 
lator warm-up period, and their use was not necessary 
for the proper operation. of the circuit. 

(20) CHANGE NO. 63.—R-F choke L201-3 was 
removed from the ttansmitter-oscillator cathode circuit, 
and the wiring changed ‘to use one of the filament leads 
in common with the cathode (see the old and the new 
schematic diagrams in sec. VIII). This change was 
made to eliminate an irregularity in the trailing edge of 
the transmitter pulse which caused a slight instability. 
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Figure 6-9. Indicator BC-929-(*)—Location of Resistors 306-1 and 350 





Figure 6-10. Indicator BC-929-(*)——Pofentiometer 307-4 Installed 
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(21) CHANGE NO. 64.—Cathode bypass capac- 
itor C208, for the transmitter oscillator, was changed 
from .05 mf to .1 mf, reference number C212, to permit 
the transmitter pulse width to maintain its specified value, 
and to prevent the transmitter from firing between pulses 
from the timing oscillator. 


(22) CHANGE NO. 65.—An error in the early 
schematic diagram, figure 8-1, shows reversed connec- 
tions for pins E and J on the receiver-transmitter re- 
ceptacle J203 for the control box. See the late schematic 
diagram, figure 8-11, for proper connections. 


(23) CHANGE NO. 66.—The early schematic dia- 
gram, figure & 9, shows the reference number Ji02 for 
the Jones plug attached to the receiver chassis. This 
symbol was changed to P101, as shown on some 
schematic diagrams. Later, the number was changed 
back to J102, to clarify symbolization. 


(24) CHANGE NQ. 67.—Two r-f chokes, 349-1 
and 349-2, were added to the d-c input circuit of the 
antenna-video switch motor 301-C. These chokes were 
connected as shown in the late schematic diagram, figure 
8-12. Some schematic diagrams were printed showing 
these chokes on the motor side of r-f filter capacitors 
305-2 and 305-3. This connection is an error. These 
chokes, in combination with capacitors 305-2 and 305-3, 
act as an r-f filter to prevent disturbances, caused by 
commutation, from being fed back through the d-c line 
to other equipment. 


(25) CHANGE NO. 69.—Resistor 328-1 was sym- 
bolized as 328 on some schematic diagrams, which was 
an error. 


(26) CHANGE NO, 70.—R-F chokes 346-1 and 
346-2 in the video-horizontal-deflection circuit were re- 
located for better performance. Figure 8-10 shows the 
original location, and figure 8-12 shows the final location. 


(27) CHANGE NO, 71.—The reference symbol 
of this capacitor was changed as a schematic reference 
correction only. The capacitor has always been 600 volts, 
d.c., working. 

(28) CHANGE NO. 72.—Addition of potenti- 
ometer 307-4 to the indicator horizontal-centering circuit 
was made to improve the tocusing of the cathode-ray 
tube. This change was effective in production with serial 
No. 26 on order No. 431-DAY-44, Because of a slight 
mis-alignment of the gun and deflection plates in some 
tubes, the best focus occurs at one side of the indicator 
screen. When such a tube is focused along the center 
line, the trace is somewhat blurred. To correct this con- 
dition, resistors 306-1 and 306-2 (350) (see fig. 6-9) 
have been replaced with a 500,000-ohm potentiometer, 
307-4. This potentiometer is mounted on a bracket on 
top of the chassis near the back (see fig. 6-10). Both 
potentiometer and bracket are obtainable in base spares. 
In original production, resistor 306-2 was 330,000 ohms. 
In attempting to correct the above condition, this re- 
sistor was changed to 150,000 ohms, reference number 
350. This change was effective with serial No. 2495 on 
order No. 5759-WF-43. The addition of potentiometer 
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307-4 should be made in the tield only if the above trouble 
is experienced, To install, proceed as follows: 


(2) To mount potentiometer bracket, drill one 
hole 27/16” in from side of chassis, and 21/16” from 
rear of chassis; drill the other hole 3” in front of first 
hole, on a line approximately 15° from a second line 
drawn through the first hole parallel with side of chassis 
(see fig. 6-11). These measurements are critical, as 
sufficient room must be available to remove the cathode- 
ray tube socket. 


(6) After bracket and potentiometer have been 
mounted, remove resistors 306-1 and 306-2 (350) (see 
fig. 6-9), and make the following wiring changes (see 
figs. 6-11 and 6-12): 


1. Connect a white wire between center arm of 
potentiometer and terminal 3 of tube socket 304-1. 


2. Connect a black wire between counterclock- 
wise terminal of potentiometer and ground lug to which 
resistor 306-2 was connected. 


3, Connect a red wire between clockwise ter- 
minal of potentiometer and B+, found at lug 5 of 
terminal board. 


(c) The potentiometer is adjusted as follows: 


1. Normally the indicator tube focuses with the 
new potentiometer adjusted so that the resistance from 
the center arm to ground is 200,000 ohms, and from the 
center arm to B+, 300,000 ohms. If the CRT cannot 
be adjusted properly with the “FOCUS” control under 


these conditions, proceed as follows: 


2. Using two screw drivers, one on the hori- 
zontal-centering adjustment, and the other on the new 
potentiometer, adjust both controls simultaneously, keep- 
ing the trace on the center line, until the best focus is 
obtained. 


(29) CHANGE NO. 73.—The reference symbol of 
this capacitor was changed as a schematic reference cor- 
rection only, The capacitor has always been 400 volts, 
dc, working. 

(a) At serial No. 801 on order No. 1515-DAY-44, 
the plate bypass capacitor, 305-4, for the second section 
(pin 5) of the horizontal-leveler tube, 390-1, was re- 
moved from the small wiring panel near the switching 
motor, and connected directly between pin 5 on the 
socket and ground. This change was made to eliminate 
the wire lead between pin 5 and the wiring panel, because 
it was picking up r-f noise which affected the video sig- 
nals appearing on the indicator screen. 


(30) CHANGE NO, 74.—Resistor 318-4, in the 
vertical-deflection leveler circuit, was originally in the 
circuit as shown in figure 8-10, connected directly to 
the arm of the vertical-centering potentiometer 307-3. 
This wiring change places the vertical-centering poten- 
tiometer in the plate and cathode circuits of the second 
section of the vertical diode leveler instead of in the first 
section. This change prevents vertical shift of the CRT 
base line when the intensity control is changed. 
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(31) CHANGES NO. 75 AND 76.—Filter capaci- 
tors 333A and 333B in one tubular can were replaced 
by two separate capacitors 347 (Philco part No. 305-1342) 
and 348 (Philco part No. 305-1048). Capacitor 348, 
which replaced 333B, is mounted in the same hole used 
by the original capacitor. The other new capacitor, 347, 
is mounted on the underside of the chassis, as shown in 
figure 6-14. When this change is made, it is necessary 
to drill the chassis as shown at A and B for mounting 
the capacitor, and as at C for a terminal board. 

(32) CHANGE NO. 77.—Resistor 303-5 was re- 
moved from the circuit to increase the range of the 
intensity control, required by variations in some cathode- 
ray tubes. This removal was effective with serial No. 1010 
on order No. 5759-WF-43. Later, the intensity control 
was changed to 1 megohm, and a 220,000-ohm, 1-watt 
resistor, 352-1, connected in parallel with it. Ar this same 
time the values of all the high-voltage bleeder resistors 
were changed to improve focus and intensity control for 
the general run of cathode-ray tubes. This change was 
effective with serial No. 2377 on order No. 431-DAY-44, 
and subsequent models. 

(33) CHANGES NO. 78, 79, 80, 81, and 82.— 
These five items were changed to increase the control 
range of the “INTENSITY” and “FOCUS” adjustments, 
to cover variations in gun alignment of cathode-ray tubes. 
The original values are shown in figure 8-10. If trouble 
of this nature is experienced in the field, proceed with 
the change in the following manner: 

(a) Remove resistor 315-3, 100,000 ohms, con- 
nected across the A and B sections of capacitor 337 and 
replace by resistor 351, a 22,000-ohm, +10%, Yg-watt 
resistor (see fig. 6-15). 
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(6) Interchange intensity-control potentiometer 
343, 1 megohm, with focus-control potentiometer 339, 
-5 megohm. 

(c) Remove resistors 342-1, 342-2, 342-3 and 
342-4, all I-megohm, 1-watt carbon resistors, from the 
small termina! board next to the intensity potentiometer. 

(d) Connect resistors 306-3 (353-1) and 306-4 
(353-2), 330,000-ohm, 1-watt carbon, and resistors 352-1 
and 352-2, 220,000-ohm, --10%, l-watt, to the small 
terminal board. Locate resistor 352-1 on the reverse side 
of the terminal board. 

(e) Remove the yellow wire from point A (con- 
necting the focus potentiometer with the terminal board) 
and connect it at point B. 

(f) Connect a new white lead from the end of 
352-J on top of the terminal board to the intensity po- 
tentiometer. 

(g) Disconnect the two green leads at point C. 
Reconnect the green lead from potentiometer 343 to 
point D, and reconnect the green lead from the cathode 
of the cathode-ray tube to point E. 

(h) Check connections, using figure 6-16 as ref- 
erence. 

e. INSTRUCTIONS FOR MOUNTING MODIFI. 
CATION KIT ON ANTENNA *AT-2/APN-2. 


(1) Remove loose screws (8-32 x 34”) and nuts 
(365-832) from dipole and director brackets, and screws 
(8-32 x 144”) and nuts (365-832) from center brackets, 
(See fig. 6-17.) 

(2) Make sure dipoles and director are parallel in 
horizontal plane. 


V~393 CAPACITOR REF. No.348, 


JAN~ 6X5GT 
RECTIFIER 


No. 305-1048 INSTALLED 
AT LOCATION OF ORIGINA 


FILTER CAPACITOR No. 
305-1305. REF.NO. 333 A*B 


CENTER LINE 





OF CHASSIS 
@) 


GROUND 
LUG 


No. 305-1342 
REF.NO. 347 


DRILL CLEARANCE HOLES FO 
SCREWS AT LOCATIONS @) © 
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Figure 6-14. Indicator BC-929-(*)——~Mounting of Capacitors 347 and 348 
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(3) From dimensions shown on diagram, figure 6-18, 
locate centers and drill No, 16 (.177”) diameter holes 
through dipoles and director tubing. 

(4) Assemble center brackets on center tube ap- 
proximately 25/16 inches from bottom of housing. 
Insert screws on center bracket and draw up nuts snugly. 

(5) Adjust corners of wings with edges of dipoles 
and director. Center holes in wing brackets on tubing. 
(Make slight adjustment in height and position of center 
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bracket if necessary.) 


(6) Insert screws through holes in dipoles and di- 
rector with head of screw on top of tubing, and draw up 
elastic stop nuts tightly (wings should clear dipole and 
director tubing by 1/32” minimum). If filing of plastic 
is necessary to obtain clearance, refinish edges of plastic 
with lacquer. Tighten screws on center bracket. 


(7) Recheck to make certain that director is not 
bowed and is parallel to dipoles. 





: Figure 6-17. Antenna *AT-2/APN-2 Modification Kit 


Figure 6-18. Antenna KAT-2/TPN-2 Modification— 
Dimensional Drawing 
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A PROVIDE A STAGGER 
& FOR RADIO SET AN/APN-2B.—The purpose of 
i this modification is to provide a sharp cut-off, wide 
f band receiver response in order to eliminate reception 
1 of signals on adjacent operating channels. The parts 
§ for this modification are listed at the end of Section 
VII, beginning with M-27. 
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6. INSTRUCTIONS FOR RADIO SET AN/APN-2B 
(MODIFIED RADIO SET «AN/APN-2). 


IMPORTANT 


THE FOLLOWING INSTRUCTIONS ARE 
NOT INTENDED AS A DIRECTIVE TO 
MODIFY RADIO SET xAN/APN-2. THESE 
INSTRUCTIONS ARE ONLY TO BE USED 
IN CONJUNCTION WITH THE REMAIN- 
DER OF THIS TECHNICAL ORDER IN 
CASE RADIO SET AN/APN-2B MUST BE 
OPERATED OR MAINTAINED. 


a. GENERAL. 


(1) Radio Set xAN/APN-2 has been modified by 
extending the range of the receiver “GAIN” (sensi- 
tivity) control of Radio Receiver-Transmitter «RT-1A/ 
APN-2 and increasing the 100 mile range of Indicator 
BC-929-A to 200 miles. The modified receiver-trans- 
mitter is Radio Receiver-Transmitter RT-1D/APN-2. 
This receiver has been modified to improve its adjacent 
channel rejection by providing a wide band stagger 
tuned i-f system. The modified indicator is Indicator 
BC-929-C. 


(2) The operating procedures for the modified 
equipment are the same as the operating procedures 
for Radio Set xAN/APN-2. Mechanically and elec- 
trically Radio Set AN/APN-2B will perform the same 
functions as Radio Set xAN/APN-2. The only operat- 
ing function changed is that the 100 mile range of 
Radio Set xAN/APN-2 is increased to 200 miles for 
Radio Set AN/APN-2B. 


5. MODIFICATION PROCEDURE. 


(1) MODIFICATION INSTRUCTIONS TO 
TUNED I-F SYSTEM 


IMPORTANT 


WHEN INSTALLING NEW COMPONENTS, 
KEEP ALL LEADS AS SHORT AS PRAC- 
TICABLE. 


(a) Separate the upper chassis from the tower 


B chassis as follows: 


1. Remove the four corner screws. 


2. Remove the three screws on the front and 


back of the top cover. 


3, Remove the tow on each side of the lower 


B® cover, 


4. Now lift the upper chassis off the lower 


@ §=chassis and turn the upper chassis upside down. 


(b) Remove all tubes during this modification 


j to prevent their damage. 
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(¢) Modify the mixer stage (tube 956) as 
follows: 


1. Remove the shield from the r-f section. 


2. Replace the plate load resistor R-103-3, 
wp a 2000 ohm, % watt resistor MR-103-3. (See fig- 
-21.) 


(d) Modify the Ist i-f stage (tube 6AC7) as 
follows: (See figs. 6-19, 6-20 and 6-21.) 


I, Use the screw which secured the eight lug 
terminal strip to mount the insulated terminal M-34-1 
near the Ist i-f tube socket X-102-1. 


2. Remove cathode resistor R-107-1 (R-106-4 
in Receiver-Transmitter RT-1D/APN-2) and the 1000 
mmfd cathode bypass capacitor C-106-6. Connect a 
1000 mmfd capacitor MC-106-6 between the insulated 
terminal M-34-1 and the ground terminal originally 
used for bypass capacitor C-106-6 


3. Connect a 180 ohm, 14 watt resistor MR-11 
between insulated terminal M-34-1 and the cathode 
terminal (pin No. 5) of the 1st i-f tube socket X-102-1. 


4, Connect a 75,000 ohm, 2 watt resistor 
MR-35 between the cathode terminal (pin No. 5) of 
the Ist i-f tube and the B-++- terminal of the adjacent 
terminal strip. 


5. Connect a 400 ohm, watt resistor MR-10 
between insulated terminal M-34-1 and the nearest 
ground Jug on the Ist i-f socket. 


6. Replace plate load resistor R-108-1 with 
a 3500 ohm, 14 watt resistor MR-108-1. 


(e) Modify the 2nd i-f stage (tube 6AC7) as 
follows: (See figs. 6-19 and 6-21.) 


1. Remove the i-f tuning coil L-103-2 from 
the chassis. Remove the winding from this coil. 


2, Use the screw near the side of the chassis 
which secures the 2nd i-f tube socket, X-102-2, to{ 
mount insulated terminal M-34-2. Clip off the half of § 
the solder lug farthest from the tube socket to prevent 
contact with the chassis. 


3. Remove cathode resistor R-109-1 and cath- § 
ode bypass capacitor C-106-10. Connect a 1000 mmfd f 
cathode bypass capacitor MC-1066-10 between insul- 
ated terminal M-34-2 and the ground terminal origin- § 
ally used for bypass capacitor C-106-10. ' 


4, Connect a 180 ohm, 14 watt resistor MR-13 & 
between insulated terminal M-34-2 and the cathode § 
terminal (pin No. 5) of the 2nd i-f tube socket, X-102-3. 


5, Connect a 400 ohm, % watt resistor F 
MR-12 between insulated terminal M-34-2 and the ff 
ground lug on the 2nd i-f socket to which i-f tuning ff 
inductance L-103-2 was connected. 

6. Replace plate load resistor R-108-2 with 
a 3500 ohm, 14 watt resistor MR-108-2. 

7. Using nine turns of number 22 enameled § 
wire, rewind i-f tuning coil L-103-2. This coil, now & 
having nine turns of wire is referred to as coil ML- § 
103-2, Place the new coil in approximately the same 
position as the original. 

8. Install i-f coil ML-103-2 in the chassis and § 
connect it in the circuit in place of coil L-103-2. 
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(f{) Modify the 3rd i-f stage (tube 6AC7) as 
follows: (See figs. 6-19 and 6-21.) 

1, Drill a number 23 hole in the chassis ad- 
jacent to pin number 4 of the 3rd i-f tube socket and 
mount insulated terminal M-34-3. Clip off the half of 
solder lug farthest from the tube socket. 

2. Remove cathode resistor R-109-2 and cath- 
ode bypass capacitor C-106-14. Connect a 1000 mmfd 
mica capacitor MC-106-14 between insulated terminal 
M-34-3 and the ground terminal originally used for 
bypass capacitor C-106-14. 

3. Connect a 180 ohm, 14 watt resistor MR-15 
between insulated terminal M-34-3 and the cathode 
terminal (pin No. 5) of the 3rd i-f tube socket X-102-3. 

4, Connect a 400 ohm, 14 watt resistor MR-14 
between insulated terminal M-34-3 and the ground lug 
on the 3rd i-f tube socket to which the i-f tuning coil 
L-103-3 is connected. 

.5. Replace plate load resistor R-108-3 with 
a 3500 ohm, % watt resistor MR-108-3., 


(g) Modify the 4th i-f stage (tube 6AC7) as 
follows: (See figs 6-19 and 6-21.) 

1. Use the screw near the side of the chassis 
which secures the 4th i-f socket, X-102-4, to mount 
insulated terminal M-34-4. Clip off the half of the 
solder lug farthest from the tube socket. 

2. Remove i-f tuning coil L-103-4 from the 
chassis. Remove the winding from this coil. 

3. Remove cathode resistor R-113-1 and cath- 
ode bypass capacitor C-106-18. Connect a 1000 mmfd 
mica capacitor MC-106-18 between insulated ‘terminal 
M-34-4 and the ground terminal on the 4th i-f tube 
socket to which tuning coil ML-103-4 is connected. 

4, Connect a 180 ohm, 14 watt resistor MR-17 
between insulated terminal M-34-4 and the cathode 
terminal (pin No. 5) of the 4th i-f cube socket X-102-4. 

5. Connect a 400 ohm, % watt resistor MR-16 
between insulated terminal M-34-4 and the nearest 
ground lug on the 4th i-f tube socket. 

6. Replace plate load resistor R-108-4 with 
a 3500 ohm, '4 watt resistor MR-108-4, 

7. If the Receiver-Transmitter being modified 
contains a resistor connected in series between the plate 
terminal (pin No. 8) of the 4th i-f tube socket and 
capacitor C-106-21, the 1000 mmfd coupling capa- 
citor to the grid terminal (pin No. 4) of the 5th i-f 
tube socket, this resistor should be removed. The 1000 
mmfd coupling capacitor C-106-21 should then be 
connected directly to the plate terminal (pin No. 8) 
of the i-f cube socket. 


Note 


This capacitor may be replaced with a 1000 
mmfd mica capacitor if necessary. 


8. Replace screen dropping resistor R-113-1 
with a 68,000 ohm, 1% watt resistor MR-113-1. (See fig. 
6-19.) 

9. Using nine turns of number 22 enameled 
wire, rewind i-f tuning coil L-103-4. This coil now 
havinng nine turns of wire is refedded to as coil 
ML-103-4. 
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1G. Install i-f coil ML-103-4 in the chassis 
and connect it in place of coil L-103-4, 


(b) Modify the 5th i-f stage (tube 6AC7) as 
follows: (See figs. 6-19 and 6-21.) 

1, Use the screw near the side of the chassis 
which secures the 5th i-f tube socket X-102-5 to mount 
insulated terminal M-34-5. Clip off the half of the 
solder lug farthest from the tube socket. 


2. Remove cathode resistor R-114 and cath- § 
ode bypass capacitor C-106-22. Connect a 1000 mmfd 
mica capacitor MC+106-22 to insulated terminal M-34-5 
and the ground terminal originally used for bypass > 
capacitor C-106-22, 

3. Connect a 180 ohm, 14 watt resistor MR-19 ff 
between insulated terminal M-34-5 and the cathode 
terminal (pin No. 5) of the 5th i-f tube socket X-102-5. 


4, Connect a 400 ohm, 14 watt resistor MR-18 ff 
between insulated terminal M-34-5 and the ground lug 
on the 5th i-f tube socket to which i-f tuning coil 
L-103-5 is connected. 

3. Replace plate load resistor R-129 with a 
3500 ohm, 14 watt resistor MR-129. 


6. Replace screen dropping resistor R-105-2 
with a 68,000 ohm, 14 watt resistor MR-105-2. 


(4) Modify the tuning indicator assembly as § 
follows: (See figs. 6-31 and 6-32.) 
1, The necessary components for this assem- 
bly are listed in section VII, as are all other parts 
required for this modification. 


2. Solder the 1 megohm resistor between pin 
2 and pin 4 of the tube socket. 

3. Connect the 12-inch red, No. 18 wire to 
pin 4 of the tube socket. 

4. Connect one end of the 12-inch, black, No. § 
18 wire to pin 5 and the other end to pin 1 of the fj 
tube socket. 

d. Connect the 12-inch, yellow, No. 18 wire 
to pin 8 of the tube socket, 


6. Connect the 12-inch, green, No. 18 wire 
to pin 3 of the tube socket. 


7. Slip the shell over the wires and press into 
place over terminals of the tube socket. | 


8. Lace the cable down to a point three inches § 
from the ends of the wires using lacing cord, or cover ff 
with a nine inch piece of insulating tubing. 


9. This assembly is now circuit reference 
number M-28, , 


(j) Modify the 2nd detector stage (tube § 
6H6GT/G) as follows: 


1, Remove the four lug terminal strip which § 
is located between the 2nd detector tube socket X-102-6 § 
and the Ist video tube socket X-102-7. Also remove § 
all leads connected to this strip. Then remove the J 
connection between pin number 3 of the 2nd detector § 
tube socket and pin number 8 of the Ist video tube ff 
socket. 

2. Between the 2nd detector tube socket and & 
the Ist video tube socket drill a 38 inch diameter hole, & 
centered two inches from the edge of the chassis. (See 
fig. 6-19.) 
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3. Mount coil assembly ML-26 on the chassis 


‘using the hole just drilled. 


Note 


Coil assembly ML-26 should have 12 turns of 
number 22 enameled wire wound in a manner 
similar to the i-f coils. The spacing between 
the last turn of the coil and the open end of 
the coil form should be 14 inch, 


4, Connect coil assembly ML-26 between pin 
number 4 of the 2nd detector (tube GH6GT/G) tube 
socket and the adjacent socket ground lug. 


5, Connect a 47,000 ohm, 4 watt resis‘or 
MR-20 between pin number 4 and pin number 8 of 
the 2nd detector tube socket X-102-6. 

6. Insert the cable attached to tuning indi- 
cator tube M-28, in the opening below bypass capacitor 
C-107-2A. (See fig. 6-31.) Be sure that this cable is 
routed as shown in fig. 6-19. 

7. Connect a 100,000 ohm, 14 watt resistor 
MR-23 between pin number 3 of the 2nd detector tube 
socket and an unused terminal on terminal strip T-3. 
(See fig. 6-19.) To the same terminal on terminal! strip 
1-3 connect the green lead coming from the grid of 
indicator tube M-27 (type GE5) and one end of the 
1000 mmfd capacitor MC:24. 

8. Connect the free end of capacitor MC-24 
to the grounded terminal of terminal strip T-3. 

9. Connect a 5 megohm, 14 watt resistor MR- 
21 between pin number 3 of the 2nd detector tube 
socket and the nearest ground lug on the 2nd detector 
tube socket. 

10. Connect the red lead coming from the 
target plate of indicator tube M-27 to the Ist lug on 
terminal T-2. This lug has several other red leads 
connected to it. It is a source of 300 volts direct current. 
(See fig. 6-19.) 

11. Connect the black lead from the cathode 
of the indicator tube M-27 to a convenient ground 
terminal. 

12. Connect the yellow lead from the filament 
of indicator tube M-27 to the ungrounded filament (pin 
No. 2 or 7) of the sync input tube socket X-102-9. (See 
fig. 6-19.) 

(k) Modify the mounting brackets as follows: 


1, Remove the mounting bracket for the 
“SYNC IN” and “SUP OUT” connectors. In its 


place mount special bracket M-31. Install the “SYNC 
IN” and “SUP OUT” connectors on this new bracket. 


2. Mount tuning indicator tube bracket M-30 
on the side of the r-£ shield can as shown in fig. 6-31. 


3. Mount rubber grommet M-32 on bracket 
M-31, 
(1) Carefully inspect all wiring in the receiver 


chassis for properly soldered connections and to insure 
suitable clearance between uninsulated wiring. 


(m) Reassemble the receiver-transmitter unit. 
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(m) Stencil or paint “RT-1D/APN-2” on the 
top of the top cover. 

(o) Align the i-f and r-f adjustments as out- 
lined in section V. 


(2) INDICATOR BC-929-A. 
(2) Remove the dust cover by loosening the 


Dzus fastener in the rear of the indicator and sliding 
the cover off. 

(6) Turn the chassis upside down. 

(c) Replace resistor 323-1, 47,000 ohms with a 
1.8 megohm, + 10%, ¥2 watt carbon resistor. This new 
resistor is assigned Reference Number R-350. (See fig. 
6-22.) 

(d) Replace the 220,000 ohm resistor 324-2 
with a 820,000 ohm, !4 watt resistor. This new resistor 
is assigned Reference Number R-351. (See figs. 5-28, 
6-22 and 8-12.) 

(“) Replace the dust cover and tighten the Dzus 
fastener. 

(f) Stencil or paint “BC-929-C” on the top of 
the dust cover. 

(g) Remove the cover from the face of the 
Cathrode-Ray tube by removing the three screws 
around the outer edge of the cover. 

(hb) Remove the four screws that hold the scale 
in place and insert the plastic 200 mile range scale in 
front of the green range scale. 


Note 


If the 200 mile range scale is not available, suit- 
able marks should be made on the scale with 
India Ink, marked scotch tape or some other 
method. (See fig. 6-23.) 


(2) Replace the cover and tighten all screws. 
(j) Remove the “100” mile marks on the front 


of the indicator by blotting out, and stamp or paint 
“200” mile marks in their place. 


ce. CALIBRATION OF INDICATOR BC-929-C. 


(1) Calibrate the indicator for the 10 mile and 
50 mile ranges in accordance with Section II, Paragraph 
3b through 3b(17). 


(2) Calibrate the 200 mile range as follows: 


(a) Turn the indicator “RANGE” switch and 
the range calibrator “NAUTICAL MILES” switch to 
the 200” mile range and adjust the “SWEEP DURA- 
TION 200” control for 20 peaks (four in each division). 
Each calibration point now represents 10 miles. 

(6) Adjust the “SWEEP AMPLITUDE 200” 
control until the 16th calibration point is on the 160 
mile horizontal line. (See fig. 6-24.) 

(c) Adjust the “SWEEP DURATION 200” con- 
trol until the signal stops on the 200 mile horizontal 
line. 

(d) Disconnect the range calibrator and asso- 
ciated cables and reconnect the regular cables according 
to the cording diagram. (See fig. 8-1.) 


6-36A 


Section VI 
Paragraph 6d 


| d. CALIBRATION AND ADJUSTMENT OF 
RADIO RECEIVER-TRANSMITTER RT-1D/APN-2 
BUSING RADAR TEST EQUIPMENT AN/UPM-1. 


Note 
Radar Test Equipment AN/UPM-1 is the stand- 
ard test equipment to check and adjust Radio 
Set AN/APN-2B. Test Equipment IE-45-B is 
the standard substitute. If Radar Test Equip- 
ment AN/UPM-1 is available, use the follow- 
ing procedure. If Teste Equipment IE-45-B is to 
be used, follow the procedure in this section, 
paragraph 6¢. 
Radar Test Equipment AN/UPM-1 has been 
modified so that it could be used to test Radio 
Set AN/APN-2B. Refer to section VI, para- 
graph 6 for a complete description of the 
modification. 
i (1) Turn the SPST toggle switch on the front 
} panel of the Radar Test Equipment to the “ON” 
) position. 

(2) Calibrate the vertical deflection and the sweep 
of the oscilloscope of Radar Test Equipment AN/ 
| UPM-1. Use the procedure given in figure 6-25. 

(3) Adjust the frequency of Oscillator O-12/ 
| UPM-1 to 214 megacycles assording to instructions in 
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figure 6-26. Set “DELAY MICROSECONDS” to “25” 
for this adjustment. 


Note 


Two hundred and fourteen (214) megacycles 
is to be used for this adjustment unless other- 
wise directed by the Officer-in-Charge. 


(4) Calibrate the “ATTENUATOR” of Oscillator 
O-12/UPM-1 for output level according to the instruc- 
tions in figure 6-27, Move the “ZERO RESET” to 4.5. 


(5) Make the following connections and adjust- 
ments of Radio Set AN/APN-2B and Radar Test 
Equipment AN/UPM-1. 


(4) “PULSE OUTPUT +” on Radar Test 
Equipment AN/UPM-1 to “SYNC IN” on Radio 
Receiver-Transmitter RT-1D/APN-2. 

(b) “SYNC OUT” on Radio Receiver-Trans- 
mitter RT-1D/APN-2 to “SYNC” on_ Indicator 
BC-929-C. 

(c) “VIDEO 2” on Radio Receiver-Transmitter 
RT-1D/APN-2 to “VIDEO” on Indicator BC-929-C. 


(d) Make all power connections to Radio-Re- 
ceiver-Transmitter RT-1D/APN-2, Indicator BC-929-C 
and Radar Test Equipment AN/UPM-1. 
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(e) “LE ANT” on Radar Test Equipment 
AN/UPM-1 to “RCVR ANT” on Radio Receiver- 
Transmitter RT-1D/APN-2. 

(f) Diode Head CV-11/UPM-1 between Ra- 
dar Test Equipment and “TRANS ANT” on Radio 
‘Receiver-Transmitter RT-1D/APN-2. 


(g) Set the “GAIN” control on Control Box 
C-3/APN-2 to maximum clockwise position. 


(b) Set “RANGE” on Indicator BC-929-C to 
“50,” 

(i) Set “PULSE DELAY MICROSECONDS” 
on Radar Test Equipment AN/UPM-1 to “400.” 


(6) Adjust the receiver frequency of Radio Re- 
ceiver-Transmitter RT-1D/APN-2 as follows: 


(a) Adjust “RCVR OSC” “HIGH” for maxi- 
mum deflection on the oscilloscope screen of Indicator 
BC-929-C. 

(b) Adjust “RCVR TUNING” “1,” “2” and 
» ©3” for maximum deflection on the oscilloscope screen 
otf Indicator BC-929-C. 


IMPORTANT. 


ALWAYS KEEP THE “ATTENUATOR” 
CONTROL ON RADAR TEST EQUIPMENT 
AN/UPM-1 TURNED TO A HIGH ENOUGH 
ATTENUATION FIGURE SO THAT THE 
RECEIVER IS NOT SATURATED. (THE 
SIGNAL SHOULD COVER ONLY ONE OR 
TWO DIVISIONS ON THE INDICATOR 
SCREEN.) 


(c) Increase the signal input to a point which 
causes a small deflection of the tuning eye indicator. 
The “REPETITION RATE” may be set as “1200,” 


(d) Tune the “RCVR OSC” (“HIGH”) and 
“RCVR TUNING” CLs 438 and "3"") to give a 
minimum shadow on the tuning eye indicator. 

(e) Repeat (c) and (¢), this paragraph, to obtain 
best results. 


(7) Measure the sensitivity of the receiver of 
Radio Receiver-Transmitter RT-1D/APN-2 as follows: 


(a) Adjust the “ATTENUATOR” on Radar 
Test Equipment AN/UPM-1 until the signal plus 
noise on the oscilloscope screen of Indicator BC-929-C 
is twice the amplitude of the noise. 


(b) The “ATTENUATOR DIAL” should read 
at least 100 db. (If it does not, refer to section V, para- 
graph 6.) 


(8) Adjust the transmitter frequency of Radio 
Receiver-Transmitter RT-1D/APN-2 as follows: 


(a) Adjust Radar Test Equipment AN/UPM-1 
according to instructions in figure 6-28, 


(6) Place the “TRANS FREQ” knob in posi- 
tion “A.” 


(c) Adjust Wavemeter TS-133/UPM-1 to 214 
megacycles. (Use the calibration charts to obtain the 
correct dial setting for the- desired frequency.) 


Revised 15 June 1954 


Section VI 
Paragraph 6d 


(d) Tune the “TRANS FREQ” adjustment 
(located in the hole under the knob), with the tuning 
tool furnished, for the maximum signal on the oscillo 
scope screen of Radar Test Equipment AN/UPM-1. 


IMPORTANT 


IT WILL BE NECESSARY TO MAKE AND 
LOCK THE ADJUSTMENT, REMOVE THE 
TOOL, CHECK THE FREQUENCY, THEN 
READJUST, LOCK AND RECHECK THE 
FREQUENCY UNTIL IT IS CORRECT 
(MAXIMUM SIGNAL). 


(e) Repeat steps (c) and (d), this pacagraph, 
for the remaining four frequencies (positions ‘'B,” 
“Cy,” “D” and “E” of the “TRANS FREQ” knob). 
(SA” == 214, “B” = 219, “C” = 224, “D” == 229, 
and “E” == 234 megacycles.) 


(9) Check the transmitter power output and pulse 
width as shown in figure 6-29. 


(4) The power output should be at least 500 
watts for each of the five frequencies. 


(b) The pulse width should be between four 
and seven microseconds. 


(¢) After the tests are completed, place the 
“TRANS FREQ” knob in position “C.” 


(10) Check the repitition frequency count down 
of the’ pulse generating circuit as follows: 


(4) Connect “PULSE OUTPUT--” on Radar 


‘Test Equipment AN/UPM-1 to “SYNC IN” on Radic 


Receiver-Transmitter RT-1D/APN-2. 


(b) Connect Probe Cable W-1205 (cable with 
the red and black clip leads) to “VERTICAL INPUT 
AND DIODE HEAD” connector on Radar Test Equip- 
ment AN/UPM:1. 


(ce) Set “SYNC” control on Radar Test Equip- 
ment AN/UPM-1 to “INT,” “PULSE DELAY” to 
“25,” “SELECTOR” switch ‘to “3,” and “SWEEP 
DURATION” to “40.” 


(d@) Connect red lead of Probe Cable W-1205 
to “SYNC OUT” :on Radio Receiver - Transmitter 
RT-1D/APN-2. 


(¢) Observe the pulse on the oscilloscope screen 
of Radar Test Equipment AN/UPM-1. The pulse 
should break ‘the ‘base line with the “REPETITION 
RATE” switch at “250” and should not break the base 
line at “1200.” This indicates that Radio Receiver- 
Transmitter RT-1D/APN-2 starts to count down 
somewhere between 250 and 500 pulses per second. 

(11) Check the suppression pulse width and am- 
plitude as follows: 


(a) Connect “SUP OUT” on Radic Receiver 
Transmitter RT-1D/APN-2 to “SYNC INPUT” on 
Radar Test Equipment AN/UPM-1. Use “T” connector 
M-258 at the “SYNC INPUT” terminal. 


(b) Connect Probe Cable W-1205 to “VERTI- 
CAL DEFLECTION AND DIODE HEAD” of Radar 
Test Equipment AN/UPM-1. 
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; (c) Connect the red clip lead of Probe Cable 
f W-1205 to “SYNC INPUT” (“T” connector) of Radar 
s Test Equipment AN/UPM-1. 

: (d) Set “SYNC” control on Radar Test Equip- 
E ment AN/UPM-1 to “EXT,” “SWEEP DURATION” 
E to “200” microseconds, and “SELECTOR” switch to 
E position ‘3.” 

: (e) Calibrate the oscilloscope sweep and vertical 
scale. (See fig. 6-25.) 

F (j} Observe the suppressor pulse on the oscillo- 
f scope screen. This pulse should be between 40 and 150 
# microseconds duration, and should be at least 30 volts 
fin amplitude. 


e. CALIBRATION AND ADJUSTMENT OF RA- 


DIO RECEIVER-TRANSMITTER RT-1D/APN-2 US- 


JING TEST EQUIPMENT IE-45-B. 


Note 


Radar Test Equipment AN/UPM-1 is the stand- 
ard test equipment to check and adjust Radio 
Set AN/APN-2B. Test Equipment IE-45-B is 
the standard substitute. If Radar Test Equip- 
ment AN/UPM-1 is available, use the pro- 
cedure outlined in section VI, paragraph 6d. If 
Test Equipment IE-45-B is to be used, use the 
following procedure. 


(1) Calibrate Signal Generator 804-C with Fre- 
quency Meter TS-175/U as outlined in section VI, para- 
| graph 6f. 


‘Note 


Two hundred and fourteen (214) megacycles is 
.to be used for this adjusement unless otherwise 
directed by the Officer-in-Charge. 


(2) Connect Radio Receiver-Transmitter RT-1D/ 

APN.-2, Control Box «C-3/APN-2, Indicator BC-929-C, 
; Signal Generator 804-C, and Modulator Unit BC-1203-B 
; to power supplies as shown in fig. 8-7. 


(3) Turn the equipment on and adjust as follows: 


(a) Place the “POWER-OFF” 
| “POWER” on Signal Generator 804-C. 


(6b) “ON-OFF” switch on Modulator Unit BC- 
| 1203-B to “ON.” 


(c) Radio Receiver-Transmitter RT-1D/APN-2 
| “TRANS-KEY” to the mid position and “ON-OFF” to 
i “ON.” After about three minutes ‘“TRANS-KEY” to 

“TRANS.” 


(@) “MODULATION” on Signal Generator 
f 804-C to “OFF.” 


(e) “PULSE-NORMAL” on Signal Generator 
804-C to “PULSE.” 


(f{) “MOD-CAL-USE” on Modulator Unit BC- 
| 1203B to “CAL,” 


(g) Set Signal Generator 804-C dial to 214 
megacycles for other ditected frequency) and adjust 
CARRIER” control to give a dial reading of “100.” 
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switch on 


(b) Reset “MOD-CAL-USE” switch to “USE.” [ 
7 (4) Set signal generator “OUTPUT” to 20 milli- F 
volts,” 


(j) Set “FREQUENCY PPS” on Modulator : 
Unit BC-1203-B to a position between 300 and 500. E 


(k) Set “SWEEP TIME BASE” on Modulator 
Unit BC-1203-B to “300” (other positions may be used). §f 


(1) Set “RANGE” switch on Indicator BC-929-C # 
to “50.” ' 


_ (m) Set the “GAIN” control to the maximum F 
clockwise position. 2 

(n) Adjust “PULSE DELAY” control on Mod- F 
ulator Unit BC-1203-B until a pulse appears on the 
indicator screen. (See fig. 5-41.) { 


Note 


It may be necessary to tune the receiver ag out- 
lined in step (4) following this note. 


(4) Align the receiver as follows: 


(a) Tune the “RCVR OSC” “HIGH” control § 
for maxinium pulse amplitude as viewed on the indi- B 
cator, lowering the “OUTPUT” on the signal genera- E 
tor so as not to saturate the receiver. i 


(6) Loosen the locking screws on the “RECEIV- § 
ER TUNING” adjust.aent “1” and tune for maximum § 
pulse amplitude on the indicator screen. Continue re- § 
ducing the “OUTPUT” control on the signal generator ff 
to prevent saturation in the receiver. 


(c)) Increase the signal input to a point which f 
causes a small deflection of the tuning eye. 
(d) Tune the “RCVR OSC” (“HIGH”) and ff 
“RCVR TUNING” ("1,” “2,” and “3") to give aff 
minimum shadow on the tuning eye indicator. 
(e) A 10-microvolt signal input should produce § 
a pulse with amplitude two times that of the noise. § 
That is, the pulse amplitude should equal the noise 


amplitude, and the pulse amplitude plus the noise am-B 
plitude should be two times that of the noise amplitude. @ 


IMPORTANT 


THE RECEIVER IS TO BE OPERATED ON 
ONLY ONE FREQUENCY; THEREFORE, 
THE “RCVR” “LOW” ADJUSTMENT IS 
NOT TO BE MADE. 

(5) Align the transmitter according to the proce- 4 
dure given in section V, paragraphs 66 and 6c. : 
fj. CALIBRATION OF SIGNAL GENERATORE 
804-C, : 

(1) Equipment required. 

(a) Frequency Meter TS-175/U. 


(b) Suitable length of coaxial cable fitted with E 
connector UG-21/U on one end and a general radio § 
connector on the other end. E 


(c) Headphones fitted with Plug PL-55. 
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(2) Plug the headphones into either of the 
“PHONES” jack of Frequency Meter TS-175/U. 


(3) Turn on Signal Generator 804-C and Fre- 
quency Meter TS-175/U and allow both to warm up 
for at least 15 minutes. 


(4) Connect the output of Signal Generator 804-C 
to “ANTENNA” socket of Frequency Meter TS-175/U 
by means of cable described in (1) (5) above. 


(5) Set dial of Frequency Meter TS-175/U to dial 
reading of crystal check point nearest the desired fre- 
quency and turn power switch to “CHECK.” Lock dial. 


(6) By means of “CORRECTOR” knob, carefully 
adjust to zero beat with internal crystal, and unlock 
dial. 

(7) Set dial of Frequency Meter TS-175/U to de- 
sired frequency and turn power switch to “OPER.” 
Lock dial. 

(8) Set “CARRIER” meter of Signal Generator 
804-C to 100 (full scale) and “MODULATION” switch 
to “OFF.” 

(9) Carefully tune Signal Generator 804-C to zero 
beat with Frequency Meter TS-175/U. Record reading 
of both main dial and vernier dial on tuning knob. 

(10) Calibrate Frequency Meter BC-906-D for the 
desired frequency as described in this section, para- 
graph 6g. 

(11) Repeat steps (7), (8) and (9) this paragraph, 
for such other frequencies as may be desired. 

g. CALIBRATION AND RECALIBRATION OF 
FREQUENCY METER BC-906-D.—Frequency Meter 
BC-906-D should be calibrated in accordance with 
the following procedure, and it should be recalibrated 
at intervals of not over thirty days. 


(1) The following equipment is required for the 
calibration of Frequency Meter BC-906-D. 


(a) Frequency Meter TS-175/U (including An- 
tenna AT-66/U or suitable substitute) and its instruc- 
tion book. 


(b) Test Oscillator TS-47/APR and its instruc- 
tion book. 


(ce) Connector UG-57/U (Radio Frequency 
Cable). 


(d) Headset HS-33 or suitable substitute. 


; (2) Prepare Frequency Meter TS-175/U as fol- 
ows: 

(4) Connect Antenna AT-66/U to the “AN- 
TENNA” socket on the front panel, using Connector 
UG-57/U. If Antenna AT-66/U is not available fab- 
ricate a substitute using a one foot length of Cable 
RG-9/U (or equivalent) with six and one-fourth inches 
of the shielding braid and vinyl insulation removed 
from one end, and a radio frequency Plug UG-21/U 
installed on the other, 


(6) Insert the plug of Headset HS-33 into either 
of the “PHONES” jacks. 
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(c) Turn the “MODULATION” switch to the 
“OFF” position. 


(d) Turn the “GAIN” control fully clockwise. 


(e) Turn the selector switch to “STANDBY” 
position and allow the tubes to heat for approximately 
ten minutes. 


(f) In the calibration book accompanying Fre- 
quency Meter TS-175/U, locate crystal check point for 
lowest frequency to be calibrated, and set the main 
tuning dial for this frequency. 


(g) Turn the selector switch to the “CHECK” 
position. 

(4) Rotate “CORRECTOR” control until zero 
beat is obtained in the headset. 


(i) Using care to prevent disturbing the “COR- 
RECTOR” control setting, turn selector switch to 
“OPERATE?” position. 


(j) If the frequency to be calibrated is the same 
as the frequency used in paragraph 6g(2)(f), Frequency 
Meter TS-175/U is now set for calibrating this fre- 
quency. If the frequency to be calibrated differs from 
that of the crystal check point, as determined in para- 
gtaph 6g(2)(f), this section, carefully adjust the tuning 
dial to the frequency to be calibrated. 


(3) Prepare Test Oscillator TS-47/APR as follows: 


(a) Locate Test Oscillator TS-47/APR at the 
right side of Frequency Meter TS-175/U as shown in 
fig. 6-18A. 


(6) Apply proper power to the test oscillator. 
(c) Place the “POWER-OFF” switch in the 


“POWER” position and allow the test oscillator to 
warm up. 


(d) Turn “MODULATION” switch to “OFF” 
position. 
(e) Set “OUTPUT” control at maximum. 


(f) Turn “FREQUENCY” switch to the ‘115- 
500” position. 


(g) Remove the protective cap from “OUTPUT 
ANTENNA” socket and extend antenna to full length. 
lows: 


(hb) Turn the oscillator frequency control until 
the “MEGACYCLE” dial reads the lowest oscillator 
frequency to be calibrated. 

(z) Retune the “OSCILLATOR FREQUENCY” 
control slighily until zero beat is obtained in the head- 
set plugged into Frequency Meter TS-175/U. Test 
Oscillator TS-47/APR is now tuned to the frequency 
to be calibrated, although its dial reading may differ 
slightly. 

(4) Calibrate Frequency Meter BC-906-D as fol- 
lows: 


(4) Insert antenna of Frequency Meter BC. 
906-D in its socket and extend antenna to full length. 


(6) Locate Frequency Meter BC-906-D so its 
antenna is parallel to and approximately one inch from 
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—ithe antenna stub of Test Oscillator TS-47/APR. (See 
pfig. 6-18A.) 
4 (c) Place the “ON-OFF” switch in the “ON” 
f position. 
(d) Place the “HI-LO” switch in the “HI” 
f position. 
: (e) Refer to the calibration chart on the cover 
of Frequency Meter BC-906-D, and set tuning dial to 
f frequency to be calibrated. 
: (f) Carefully adjust dial to obtain maximum 
| meter dip. 
(g) Read dial setting and enter on calibration 
4 chart. 
j (b) Repeat operations directed in paragraphs 
E 6g(2)(f) through (j), 6g(3)(b), 6g(3)(4), and 6g(4)(e), 
f for each five megacycle step in the frequency meter 
B range. 
; (#) Join the points on the calibration chart 
f and enter the date that the calibration was effected 
EF at the upper end of the curve. If the chart used contains 
previous calibration curves, draw a wavy line over the 
f superseded curve or curves to indicate their having 
f been superseded. 


| =». MODIFICATIONS OF RADAR TEST EQUIP- 
| MENT AN/UPM-1. 


Note 


The following modifications of Radar Test 
Equipment AN/UPM-1 are required when it 
is to be used for testing and adjusting Radar 
Set AN/APN-2B. 


: (1) The following parts are required to accom- 
f plish the modification of one Radar Test Equipment 
f AN/UPM-1: 





: Oty. Name of Part 





Signal Corps AF Stock 
Stock Number Number 
2 Capacitor, fixed: mica; 3K3582242 3300-3761 58455 
0.0082 mfd +5% 
1 Resistor, fixed: compo- 3RC20BF125J 3300-381166720 


sition; 1.2 megohms 
+5% 

1 Resistor, fixed: compo- 3RC20BF225J 
sition; 2.2 megohms 
+5% 

1 Resistor, fixed: compo- 3RC30BF333K 
sition; 33,000 ohms 
+£10%; Yaw 

1 Resistor, fixed: compo- 3RC20BF564J 
sition; 560,000 ohms 
5%; Yaw 

1 Switch, Toggle: SPDT 3Z9846.1 

1 Name Plate: “ON-OFF” 3Z4150-2 


3300-381168220 


3300-381168960 


3300-381170240 


3300-395674000 
3300-388535600 





(2) Remove the console rack from the dust cover. 
(See fig. 6-18B.) 


(3) Replace resistors R-101, R-102 and R-103 as 
follows: 


(4) Remove resistor R-101 (220,000 ohms) and 
replace it with a 560,000 ohm resistor, Signal Corps 
ae Number 3RC20BF564J. (See figs. 6-18C and 

18D.) 
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(6) Remove resistor R-102 (2.2 megohms) and 
replace it with a 1.2 megohm resistor, Signal Corps § 
Bee Number 3RC20BF125J. (See figs. 6-18C and § 

-18D). 


(c} Remove resistor R-103 (10 megohms) and § 
replace it with a 2.2 megohm resistor, Signal Corps § 
proce Number 3RC20BF225J. (See figs. 6-18C and & 

18D.) 


(4) Remove capacitor C-117 (0.04 mfd) and re- & 
place it with two 0.0082 mfd capacitors, Signal Corps § 
Stock Number 3K3582242, connected in parallel. (See § 
fig. 6-18E.) y 


(5) Install the “ON-OFF” switch as follows: 


(a) Ata point on the front panel, three inches & 
above the bottom edge and 5% inches from the right § 
edge, drill a hole 15/32 inches in diameter. 


(6) Install a toggle switch SPDT, Signal Corps F 

Stock Number 3Z9486.1, and an “ON-OFF” name § 
pee Signal Corps Stock Number 3Z4150.2. (See fig. 
-18F.) 


(c) Remove the connection existing between § 
the terminal post common to resistor R-114 and § 
capacitor C-122, and the terminal post common to & 
resistor R-116 and capacitor C-108. (See figs. 6-18G § 
and 6-18H.) : 


(d) Disconnect the end of resistor R-114 which § 
connects to the terminal post common to resistor R-114 
and capacitor C-122, and solder the removed end to § 
the terminal post common to resistor R-116 and capa- B 
citor C-108. (See figs. 6-18G and 6-18H.) 4 


(e) Connect the arm of the toggle switch to the 
terminal post connected to capacitor C-122. (See figs. § 
6-18G and 6-18H.) : 


(f{) Connect the top lug of the toggle switch to 3 
the terminal post common to resistors R-114 and R-116, § 
and capacitor C-108. (See figs. 6-18G and 6-18H.) 


(g) Connect the bottom lug of the switch to 
any convenient ground. (See fig. 6-18G.) : 


(6) Remove resistor R-143 (22,000 ohms) and re- : 
place it with a 33,000 ohm resistor, Signal Corps Stock 
Number 3RC20BF333K. (See figs. 6-181 and 6-18J.) § 


(7) Relabel the Repitition Rate Control, Delay, 
Control, and Switch as follows: ; 


(a) For the Repitition Rate Control type “250-5 
500-1200” on white bond paper and place in positiong 
“A” as shown in figure 6-18F. Use clear lacquer as§ 
adhesive and cover the label with a coating of clearJ 
lacquer for protection. 2 


(b) For the Delay Control type “400” on white § 
bond paper and place in position “B,” to cover the§ 
existing “800,” as shown in figure 6-18F. Use clear § 
lacquer as adhesive, and cover the label with a coating § 
of clear lacquer for protection. | 


(c) For the Toggle Switch type “FIRST 
PULSE” on white bond paper and place in position § 
“C” as shown in figure 6-18F. Use clear lacquer as 
adhesive, and cover the label with a coating of clear & 
lacquer for protection. " 
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TEST OSCILLATOR 
TS-47/APR 





Figure 6-18A. Set-up for Calibration ef Frequency Meter BC-906-D 





Figure 6-188. Radar Test Equipment AN/UPM-I 
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Figure 6-18C. Radar Test Equipment AN/UPM-1—Modification Showing 
Resistors R-101, R-102, and R-103 


R-106 





C-101 














V-101 






REPETITIO REPETITIO 6SN7GT 
RATE S-101 RATE 8-101 
2500 1200~¢ 500~ 0 250~ 
R-101 R-101 
220,000 560,000 
R-102 
i: [1.2 
MEG. 
¥ a = - = = SS = = 
BEFORE MODIFICATION AFTER MODIFICATION 


Figure 6-18D. Radar Test Equipment AN/UPM-1—Repetition 
Rate Circuit Before and After Modification 
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C117 Lt it) 


:0164 mfd 










DELAY DELAY 






GENERATOR -V104 GENERATOR 
\ 6SN7GT 
R128 R128 





> R127 BEFORE MODIFICATION AFTER MODIFICATION 


Figure 6-18E. .Radar Test Equipment AN/UPM-1—Delay Generator 
Circuit Before and After Modification 





Figure 6-18F. Radar Test Equipment. AN/UPM-1—Front 
Panel After Modiification 
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Figure 6-18G. Radar Test Equipment AN/UPM-1—Showing 
Resistors R-114 and R-116 for Modiification 















CATHODE CATHODE 
R-114 R-116 FOLLOWER FOLLOWER 
V103 V103 
6SN7GT 6SN7GT 


INITIAL IMPULSE 
GENERATOR 
Vv102 

6SN7GT 


INITIAL IMPULSE 
GENERATOR 
v102 

6SN7GT 


TO C-122 


BEFORE MODIFICATION AFTER MODIFICATION 


Figure 6-18H. Radar Test Equipment AN/UPM-1—Showing Changes 
in Circuit by Addition of “ON-OFF” Switch 
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_-Figure 6-181. Radar Test Equipment AN/UPM-1—Showing Resistor R-143 
and Capacitors C-108 and C-122 for Modification 








-PULSE 
MIXER 
V-106 

6SN7GT 


BEFORE MODIFICATION . AFTER MODIFICATION 


Figure 6-183. Radar Test Equipment AN/UPM-1—Pulse 
Mixer Circuit Before and After Modification 
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MR-129,, C-106-22 MR-19 —MR-18 _ MR-105-2 PMR-17. 


M-34-5 f am-108-4/ [Re 


pM-34-4 | | 





Figure 6-19. Radio Receiver-Transmitter RT-1D/APN-2— 
Bottom Interior View of Receiver 





Z.RESISTOR R-106-4:(470 OHMS) WHICH R-150, 75,000 OHM 
REPLACED RESISTOR R-107-1. 9 WATT RESISTOR 


ADDED BETWEEN 
PIN NO. § AND B+. 





Figure 6-20. Radio Recelver-Transmitter &RT-TA/APN-2—Boettom View of 


Top Chassis Shewing 
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s 7. INSTALLATION TESTING OF ANTENNA 
AT-96/APN-12. 

a. TEST EQUIPMENT REQUIRED. 

3 (1) Portable Wheatstone Bridge: Leeds and 
i Northup, 0.001 ohm to 1000 megohms, s/n 7800- 
139500, or equivalent. 


(2) Portable Megger: J-48B, 0 to 100 megohms, 


|, s/n 7800-809000, or equivalent. 
; (3) A test lead fabricated as shown in figure 
F 6-20. 
4 (4) A test lead fabricated as shown in figure 
5 6-20B. 
Ef b. TESTING PROCEDURE. 

(1) Remove the antenna inspection plates and di- 


: connect the transmission lines from all antennae for 
E Radar Sets AN/APN-2B and AN/APN-68. 


4 (2) Using the test leads in figure 6-20B, connect 
f the Portable Wheatstone Bridge to each Antenna 
» AT-96/APN-12 in turn: set the bridge to read re- 
m sistance less than one ohm. Measure the resistance of 
each antenna. The resistance of each antenna should 
# be within the limits of 0.001 and 0.004 ohm. If a value 
| within the above limits is not obtained, proceed in 
f accordance with paragraph 7c, this section. 


: (3) Disconnect the transmission lines at Indicator 
j 5C-929-C, Receiver-Transmitter RT-ID/APN-2B, and 
3 Receiver-Transmitter RT-157/APN-68. 


: (4) Connect the bridge to the left receiving 
| antenna co-axial cable of Radar Set AN/APN-2B using 
f the test leads of figure 6-20A. Set up the bridge to 
} read resistance below 1 ohm. 

: (4) Re-connect the left wing outer antenna to 
f the tee-connector. Measure the resistance of the outer 
f antenna on the bridge and compare with table 6-5. 
(6) Re-connect the left wing inner antenna 
f and dis-connect the outer antenna. Measure the resis- 
} tance of the inner antenna and compare with table 6-5. 


(¢) Re-connect the left wing outer antenna and 
f measure the resistance of the parallel system. Compare 
| with valve 6-5. This reading should be lower than 
either of the two previous readings. 

(d) If any reading is over 25% greater than 
given in table 6-5 the antenna is defective. An erratic 
reading and hard-to-balance bridge indicates a de- 
| fective antenna, also. If the antenna is tapped while 
| the bridge is balanced a poor connection will im- 
| mediately show up as an unbalanced bridge. 

(e) To isolate the trouble remove the suspected 
f antenna. Change test leads on the bridge to those 
g described in figure 6-20B and connect directly to the 
f antenna. If resistance is higher than 0.030 ohm the 
j antenoa should be reworked following instructions 
7 given in paragraph 7c, this section. This reading allows 
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about 0.026 ohm resistance for the leads and 0.004 
ohm for the antenna itself. 


‘ (f) After reworking the antenna, reinstall and 
check the tee-connector for loose ends. When the re. 
sistance of the antenna check within limits, singly 
and in parallel, the system can be ‘considered satis. 
factory, 


(5) Repeat the operation on the right receiving 
antenna. 


(6) Connect the bridge to the cable from Radar 
Set AN/APN-2 transmitting antenna (near nose 
wheel). Re-connect the antenna, measure resistance 
and compare with table 6-5. 


(7) Connect the bridge to the cable from Radar 
Set AN/APN-68 transmitting antenna (on fuselage 
belly). Re-connect the antenna and measure resistance 
then compare with table 6-5. 


(8) Connect the bridge to the cable from AN/- 
APN-68 receiving antenna (on top of vertical fin), 
Re-connect the antenna and measure the resistance 
then compare with table 6-5. 


(9) When all resistance readings fall at or below 
the values given in table 6-5 the antenna system is con- 
sidered satisfactory and all cables should be re-con- 
nected. 

c. REWORKING ANTENNA.—The antenna may 
be reworked by removing the co-axial receptacle and 
cleaning off all traces of ignition sealing compound. 
Using a suitable tool, spread the segments of the 
receptacle pin being careful so as not to break them 
off. Tighten the flat head screw securely and stake 
with a prick punch or glyptal. Replace the co-axial 
receptacle and tighten the four mounting screws. 
Check the resistance of the antenna on the Wheatstone 
bridge. The resistance of the antenna itself, (ex- 
cluding the resistance of the leads) should be from 
0.001 to 0.004 ohm. If this value is not obtained the 
antenna must be reworked again for better cantact 
between the receptacle and mast. 


d. ANTENNA RESISTANCE MEASURE.- 
MENTS.—Several factors must be taken into con- 
sideration regarding the resistance readings given in 
table 6-5. The readings will vary with the temperature 
of the aircraft. All readings in table 6-5 are taken with 
the antennae attached to the airplane skin, consequently 
the additional shunt path of the skin will affect the 
readings. If an antenna is removed for rework it should 
be checked on the bridge and then re-installed for 
final testing. Table 6-5 should be used as a guide and 
not as an absolute limit. In general it can be said 
that the resistance should not be over 0.250 ohm for 
antennae with short cables and 0.350 ohm for antennae 
with long cables. 


6—40G 


Section Vi 
AN 16-30APN2-2 Table 6-5 


TABLE 6-5.—Resistance Measurements Guide for Antenna AT-96/APN-12 








Antenna B-29 B-50 
L wing outer 0.230 0.224 
L wing inner 0.230 0.224 
L wing both 0.225 0.220 
R wing outer 0.230 0.224 
R wing inner 0.230 0.224 
R wing both 0.225 0.220 
Nose wheel 0.300 0.300 
Belly 0.080 0.090 
Vert. fin 0.165 0.185 
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Figure 6-20A.—Test Cord (Terminated with PL-274)—Used with Portable 


Megger 1-48B and Portable Wheatstone Bridge 





TERMINAL . 
S/N 8800-877099-856 
SOLDER TO BRAID 


(TYP) 


Figure 6-20B.—Test Cord (Terminated with UG-21/U)—Used with 
. Portable Megger !-48B and Portable Wheatstone Bridge 
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Figure 6-21. Radio Receiver-Transmitter KRT-1D/APN-2—Schematic Wiring 
Diagram 
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Figure 6-23. Two Hundred Mile Range Scale 
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RANGE SWITCH SHOWN 
W100 MILE POSITION. 





LURATION CONTROLS SUPLITUOE CONTROLS 


INTENSITY 
CONTROL, 





WRIGRTES THOUSEND. 
(0M REPRESENTS 100,060) 
Figure 6-24. Indicator BC-929-C—Schematic Wiring Diagram 
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As required. 2000us sweep 
may be used only with 60 
and 250 repetition rates. 


Adjust until timing wave 
covers desired number 
of horizontal divisions. 








2 for vartical calibration 








NOTE 

After adjusting FINE attenuator, vertical 

screen divisions will have the following 

value for the four positions of the 
COAPSE attenuator: 

Adjust until pattern 


covers 18 small screen Position of 


divisions . Accurate 2-c voltmeter calibrated at 
power-source frequency. When con- 
nected, will normally read 6.3 volts. 





Figure 6-25. Operation Chart—Calibrating Oscilloscope Vertical Input and 
Sweep (Normal Se: 
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As required for 
proper pattern 











To power 
mains 























Adjust for maximum 
scope deflection 








Full clockwise. 








Set at frequency required using wave- 
meter calibration chart. After setting os- 
cillator, “rock WAVEMETER DIAL to assure 
proper peaking. Reset wavemeter and 
readjust oscillator if necessary. 















As required for 
proper pattern 








Full clockwise, then 
adjust as required. 





Figure 6-26. Operation Chart—Selting Oscillator O-12/UPM-1 at Spot 
Frequency 
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method of setting frequency. 





Adjust until scope pattern 
covers [0 small divisions. 





CAUTION 
Before calibrating arrenvaTor piAL make sure 
that r-f output cable W-601 for Oscillator 
0-12/UPM-1 and r-f input cable W-401 for 
Wavemeter TS-133/UPM-I are both connected 
at the green-coded jacks at rear of Detector- 
Junction Box J-94/UPM-I. (See interconnection 
diagram Figure 6-30.) 








As required for 
proper pattern 





To power 
mains 


























SECOND 


Move ZERO RESET to 28. ATTENUATOR DIAL 
is now calibrated to read signal level in 
db below | voit r.m.s. open circuit at 
diode head jack J-701. 














Calibrate vertical input, 
then do not touch. 





NOTE 
No effect on r-f attenuator calibration 
if open circuit or if connected to equip- 
ment under test. If the latter, be sure 
equipment being tested is turned off. 








O {In this position each small screen 
ion equals 0.01 volt. Thus 10 
small divisions equal 0.1 volt.) 


Figure 6-27. Operation Chart—Calibrating R-F Attenuator of Oscillator 
O-12/UPM-1 
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As required. (Rofer to Instruction 
Book for equipment being tested) 





As required for 
proper pattern 





INT. when using preferred syne 
method; EXT. when using alter- 
nate sync method 











test transmitter may be req: 











ALTERNATE SYNC METHOD 


If suitable sync pulse is available, the test trans- 
mitter may be used te sync the AN/UPM.-| series 


equipments. 











To output jack of 
equipment under test 





To antenna AT-90/U if 
diode head is aot used 


Figure 6-28. Operation Chart—-Measuring Frequency of Typical Transmitter 


(“A” Band) 
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PREFERRED SYNC METHOD 


To sync input jack of transmitter under test; 
if not possible, other means of 
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As required for proper 
patter. Do not change 
position after catibrAst- 
ing sweep. 





Do not touch after 
calibrating sweep. 








INT. 
wf © ; z= To sync input jack of 
t transmitter under test 





























3 for Power Meonraery 
Read fp on scope. 


power from formule: 
Power = kif? 





Use correct k factor for 
frequency band being used. 








4 For Pulse Width and Shape 
Observe waveform. Measure 


fod width where specified 
usually at mid-omplitude) 








Figure 6-29. Operation Chari—Measuring Power Output and Pulse Width; 
Observing Waveforms; Triggering a Typical Transmitter 
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OSCILLATOR 0-I3/UPM-I 


OSCILLATOR 0-12/UPM-1 


W-IOSA 


DETECTOR-JUNCTION BOX 
d94/UPM-l 


Figure 6-30. —Rader Maintenance Equipment 
AN/UPM-I Series, Major Units 
Interconnection Diagram 
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Figure 6-31. ‘Radio Receiver-Transmitter 
RT-1D/APN-2—Yop Interior 
View of Receiver 





ML-26 


AGS ao 
inpee Oo odiregr 
“WARNING FOR USE Ott 
AOD 10. 24000 AC ONLY 


Figure 6-32. Radio Receiver-Transmitfer 
RT-1D/APN-2—Front Panel View 


Figure 6-33. Frequency Meter TS-175/U 
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INSTRUCTIONS FOR ASSEMBLING CONNECTORS 


UG-18/U, UG-I9/U, UG-20/U, UG-2I/U, UG-22/U, UG-23/U, UG-24/U, UG-25/U, UG-26/U. 
WITH ARMY-NAVY TYPE RG-5/U, RG-8/U, RG-9/U, RG-IO/U CABLE 


re ap = @ ile 








CLAMPING nieve SPLICER CONTACT PIN GASKET BODY ASS. 
EQUIPMENT STEP OPERATION 
CLAMPING SLEEVE CUT SHARP 
AND NUT ASSY AND EVEN 


©) A-CUT END OF CABLE EVEN. 
B-SLIDE CLAMPING SLEEVE & NUT ASS'Y, OVER CABLE 


VINYL JACKET, ba] 
e—T ages @ CUT OFF VINYL JACKET i FROM END OF CABLE EXPOSING 
SOTER GRD BRAIO GEING CAREFUL NOT TO NICK BRAID. 
es 
ye & G) FAN BRAID OUT CUT OFF INSULATION ANO CENTER CONDUCTOR L, 
On, (PURPOSE OF THIS ISTO LEAVE SHARP END} 
INNER INSULATION 


G) TAPER END OF BRAIO (AS SHOWN) PURPOSE OF THIS IS TO 


s SPLICER OVER BRAID & UNDER VINYL JACKET, 
TAPERED OUTER -BAAID iia ale : 2 


NOTE NOTCH SPLICER 
SLIDE SPLICER OVER TAPERED BRAID ® FORGE UNDER OUTER VINYL JACKET. 


"SPLICER IN PLACE 
MINDER VINYL JACKET 

: 3 
SEE NOTE si Ls APPROX. 


CENTER CONDUCTOR 
INSULATION 


WITH SPLICER IN PLACE TTRMARAID:APPROX. 
NOTE! IF CABLENS:DOUBLE BRAID'SHIECOED "TRE OFF 
OUTER BRAID CLOSE TO SPLICER. 


FOLD BRAID BACK OVER SPLICER & SMOOTH, 







A-CUT INNER" INSULATION APPROX, + MEASURING FROM SPLICER, 
B-REMOVE INNER INSULATION LEAVING ig OF CENTER CONDUCTOR EXPOSED. 


C=TIN CENTER CONOUCTOR. 
APPROX. 4 i arenox, Sens 


LT | 


CONTACT PIN 


REMOVE EXCESS SOLDER. 
SLIP GASKET OVER SPLICER .(AS.SHOWN), 
GASKET 


SLIDE CLAMPING SLEEVE & NUT.ASS'Y, AS CLOSE AS POSSIBLE 
WH PREPARATION TO RECEIVING BODY ASS'Y, 


HOLD CONTACT PIN'WITH PLIERS AND INSERT CENTER 
CONDUCTOR INTO PIN. FILL MOLE WITH SOLOER; 


®ODODOOO®O © 


POOY ASS'Y. (ILLUSTRATED) SLIDE CASLE INTO BODY ASS'Y. al NUT 
INTO penwe WITH talons 





COMPLETED ASS'Y. SHOWN IN SECTION. 


a 


NOTE: IF CABLE 1 ARMORED TERMINATE 
ARMOR AT APPROX, THIS POINT 
AHO FASTEN WITH TAPE OR ANY 


OTHER SUITABLE MEANS. 


Figure 6-34, Coaxial Cable Fabrication Instructions for Use With 
Plug UG-21/U 
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SECTION VII 
TABLE OF REPLACEABLE PARTS 


NOTE 


Parts used in AN/APN-2B modification have been added to 
the end of this table beginning with “Reference Symbol M-27.’ 


1. CONTENT AND ARRANGEMENT OF TABLE. 


a. Listings in the Table of Replaceable Parts do not 
constitute a complete breakdown of the equipment but 
consist of all electrical parts and such operative mechani- 
cal parts, with the exception of structural and minor parts 
such as standard bolts, screws, nuts, etc., that are subject 
to loss or failure. 


b. Parts are grouped by major assemblies. Under each 
major assembly they are listed (1) alphabetically accord- 
ing to type and (2) numerically under each type. 


2. ORDERING SPARE PARTS. 


a. GENERAL.—Each Service using the Table of Re- 
placeable Parts has established certain depots and service 
groups for the storage and issue of spare parts, The regu- 
lations of each Service should be studied to determine 
the method of requisitioning spare parts and the sources 
from which they may be obtained. Information in the 
table pertaining to manufacturers’ or contractors’ names, 
types, models, or drawing numbers is not to be interpreted 
as authorization to field agencies to attempt to purchase 
identical or comparable spare parts directly from whole- 
sale or retail stores except under emergency conditions 
as covered by the existing regulations of the Service 
concerned. 


Note 


Parts listed in this table cover equipment manu- 
factured under Order Nos. 5759-WF-43; 
272-DAY-44; 431-DAY-44; and 1515-DAY-44. 


6. U. S. ARMY PERSONNEL.—The Table of Re- 
placeable Parts is for information only and is not to be 
construed as a list of allowances of maintenance parts or 
components, Organizations using this equipment will 
consult applicable AAF Technical Orders of the 00-30 
and 00-30A series. Higher maintenance and supply 
echelons will consult applicable Combat Supply Tables 
X11A, X11B, and X111. 


3. EXPLANATION OF SYMBOLS USED. 


a. REFERENCE SYMBOLS (COLUMN ONE).— 
To identify parts of an equipment referred to in the text, 
in illustrations, and in the Table of Replaceable Parts, a 
reference symbol is assigned to each part making up a 
major assembly of an equipment. Each symbol consists of 
an alphabetical portion and a numerical portion, sepa- 
rated by a hyphen. (Example C-101.) Reference Symbols 
for parts for Indicator BC-929-A or BC-929-AZ contain 
only the numerical portion. The alphabetical portion de- 
notes the type of part, classified in accordance with the 
following list: 
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Alphabetical Portion Type of Part 


of Reference Symbol 





Avsesaee Structural parts, panels, frames, castings, etc. 

Bis ieee Motors and prime movers 

Gre ts Capacitors of all types 

Dis: Dynamotors 

| eee Miscellaneous electrical parts, insulators, knobs, brushes, 
etc, 

Fite yas Fuses 

Gittins Generators, exciters, etc. 

Bini ogs Hardware, screws, bolts, studs, pins, snap-slides, tools, 
etc. 

| Career Indicating devices (except meters and thermometers), 
pilot lamps, etc. 

J covaagica Jacks and receptacles (stationary) 

| eae Contactors, relays, circuit breakers, etc. 

Liane Inductors, radio-frequency, and audio-frequency 

Messe ae Meters of all types, gauges, thermometers, etc. 

Negeaixé Nameplates, dials, charts, etc. 

OQvscene Mechanical parts, bearings, shafts, couplings, gears, 
ferrules, flexible shafts, housings, etc, 

Pisa t Plugs 

Oinaees Diaphragms (microphone, telephone, projector, etc.) 

Rives Resistors, fixed and variable (potentiometers, etc.) 

Sy ivace Switches, interlocks, thermostats 

Thwsetas Transformers, radio-frequency, audio-frequency and 
power 

Wane Hydraulic parts 

Vacate ‘Vacuum and gaseous discharge tubes 

Waicvews Wires, interconnecting cables, without plugs 

> CET Sockets 

S eee Mechanical oscillators, crystals, magnetostriction tubes, 
etc. 

Livia cin Impedances, such as traps (wave), etc. 

BT..... Batteries 

CR..... Rectifiers (electrochemical, copper-oxide, selenium, crys- 
tal, etc., except vacuum or gaseous tubes) 

HR..... Heaters 

HS..... Handset (telephone and microphone confbination) 

HT..... Head telephones 

HX..... Heat exchangers 

LS. ican Loud speakers 

MG..... Motor generators (single unit) 

MI...... Microphones (hand or chest type) 

TY eves Surge eliminators (special discharge resistors) 

VR. eee Voltage regulators (except vacuum or gaseous tubes) 





The numerical portion of the reference symbol is 
assigned as follows: Each part in each of the classifications 
of parts within a major assembly is assigned a number 
running consecutively for 99 numbers—from 101 to 199 
for the first major assembly listed in the table, from 
201 to 299 for the second major assembly, etc. If parts 
in one or more classifications of parts within a major 
assembly exceed 99, however, the next hundred series, 
e.g. 301 to 399, is assigned to that major assembly even 
though only part of the numbers in that series are used. 


7-1 


Section Vil 








Paragraph 3a-—6 AN 16-30APN2-3 
The next major assembly listed then begins with the Abbreviation Definition 
next series, e.g. 401 to 499. The block of numbers assigned — 
to each major assembly is shown in paragraph 5, this BOC 2a Sie tease a Uae Ste ate We secondary 
oe Jor ASBe ONY “Ms: SHO WIL aM DOnaRre ne 2 SBOE 52 Uicresencdeaoeley single pole double throw 
section. : : 
: SPST te heeds single pole single throw 
Only one reference symbol is assigned to a part, but thd Mak foe acns aes thread(s) 
suffix letters are sometimes added to distinguish be- thk. eee cere eee ees thick 
tween multiple electrical or mechanical characteristics abs EES NOLES ENR raed 
of a part. Example: C-101A, C-101B, and C-101C iden- PAs a Nn i ued vole G eee 
; ; . : ee Wine tartan rhieaties et ay s) 
tify each part of a triple capacitor C-101; K-101A identi- VOW cece veh eresaeee en DC working volts 
fies the coil and K-101B the contacts of a relay K-101. Me es ee eee video frequency 
dsggieig Bacereies eae as hi 
b. CROSS-HATCH SYMBOL (COLUMN TWO), Ww... vac es 
Cross-hatch symbols (#) appearing in column two indi- Wee eviintn hone does uae wide 
cate that corresponding parts are not included in any WWeeseereccreereneneneee wire wound 





concurrently procured Spare parts group. 


4. ABBREVIATIONS. 


5. INDEX OF MAJOR ASSEMBLIES. 











Abbreviations used in the Table of Replaceable Parts Major Assembly Numhrical Series of 
Reference Symbols 
are as follows: SS 
Radio Receiver and Transmitter 
Abbreviation Definition *RT-1/APN-2 or *RT-1A/APN.2......... an } bane 
ACU hi avtaara Ore ialtes alternating current Indicator BC-929-(*)........ ec eee eae edge 300-399 
AB osccdns each Bee teeview ates audio frequency Radio Control Box *C-3/APN-2.......00005 400-499 
AMwiiticncie tinder ced amplitude modulation 
AMP? tic iews tend reese cots amperes 
APPFOK. eee eee ee erences approximately 6. DECIMAL EQUIVALENTS OF WIRE SIZES OF 
AWG... cece cree eeens American Wire Gauge AWG AND SWG (BRITISH). 
AV Gist a chiobadte seis oon automatic volume control 
AWS cic ei bee Manone ars American War Standard 
Cis inten are ie ieee Centigrade Size Diameter Size Diameter 
Coed icin: bi sckouyeuiicenatees oe coefficient AWG Inches SWG Inches 
al dateeate ate wie aeaipre aac cycles per second 
ts alecnug: sae oee avd neha trenerar bce continuous wave 

| ear ee d Sreltechetve Se treyagiiaud decibel (s) none -46000 0000 -4000 
DOr eee Ree tae ae direct current Hog 40964 000 3720 
lays wsctan canara anata diameter ne -36480 00 3480 
dimen... 2... cece eee eee dimension (s) ° 32486 o 3240 
DPD YD i cscctrdra te aitieitie ote toed double pole double throw } eS 220 : 3008) 
DPST re inewnveaaas double pole single throw . -25763 2 -2760 
Fivie ara esieca aria cata eee cers Fahrenheit 3 22942 3 12520 
HO Nudie dein sg ase Parte vison foot, feet : 20431 4 isha 
BM hc sad a enh dieectealecen frequency modulation “18194 5 s2i20 
Pye Gino seca. Sart tateeg ache dee oe henry(s) . #16202 6 sido 
LES Secs saa Meagan seh co Wn way inch(es) z se aaes 7 -1760 
) | Deere eee ree ere inner diameter 2 AZ <9 2 -1600 
TB ie cdiss ton Stati Geancara ceases intermediate frequency 9 Sian 9 Seco 
JAN voici ans cia eedias joint Army Navy re. ade a0 shee 
Wes oct aces hc wohacins kilocycle(s) i -09074 . +1160 
IS cacachita ioe ots long 12 -08081 12 .1040 

se? fanaa dra Wigs ded © eggs 13 .07196 13 0920 
ve oe er ea 14 06408 14 -0800 

ay 15 05707 15 0720 

MC S64. Sis deer ske eae, Goa hare sent 
See ae ae ee 6 03082 16 0640 
i earnest esas minimum zy eee 0300 
mf. oo... .ceccseeesss os +mictofarad(s) 18 108050 a: pehee 
MOE ces Seales wee es micromicrofarad(s) ah a p a bd eae 
UUSOG oid assess cans Seale wheat e cas microsecond (s) ps a 200 
INE oes nigis casa. ativan Acaty ot millihenry 2 eee ZF sd 
MEG ed aaa retina des mounted ces peso} ad 20260 
th theta meer on mountin; 23 ees a 10240 
tilde Tas divicawtusarn cat, mounts g 2 pcdoteae 2 eee 
OD esis Osis estes cn Ged’ outer diameter ra Ot 790) 28 10200 
Os Atosied aritvasasn aieeeae 4 hats percent a6 ele a8 Oey 
sees ahs pda eae nets Mek plus or minus ae Deaoy ot sO1G* 
PD sic. pense baie pitch diameter oe ones 28 pies 
Plies s esses primary 29 -01126 29 0136 
RB iiicceitiesicedn casynieg heseens radio frequency 2 eee . iia 
RMA,.... 6... cece eee Radio Manufacturers’ Association 32 ‘0079 50 32 0 108 
LPM. eee eee eee e eens revolutions per minute as te acces ee 
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Size Diameter Size Diameter 

AWG Inches SWG Incees 
33 007080 33 .0100 
34 006305 34 .0092 
35 005615 35 .0084 
36 .005000 36 0076 
37 004453 37 .0068 
38 :003965 38 -0060 
39 003531 39 0052 
40 003145 40 -0048 





7. LIST OF MANUFACTURERS. 


This list contains the names and addresses of manu- 
facturers of the items in the Table of Replaceable Parts. 
The first column gives the code letters by which the 
manufacturer may be identified. For example: the manu- 
facturer of a certain item is listed in column five in the 
Table of Parts as A-3. Referring to the List of Manufac- 
turers, the name listed to the right of A-3 in column two, 
the producer of that particular item, is found to be Allen- 
Bradley, Hartford, Conn. 





Code No. Manufacturer and Address 


Acliwwas American Phenolic Corporation, 1830 S. 54th St., 
Chicago, Illinois 





A-2..... Aerovox Corporation, New Bedford, Massachusetts 

A-3...0 Allen-Bradley, 133 Sheldon Ave., Hartford, Connecticut 

A-39,... American Lava Corporation, Kinese Building, 
Chattanooga, Tennessee 

B-4..... Bachman Brothers, 1420 FE. Erie Ave., Philadelphia, Pa. 

B-5..... Bellevue Leather Prod., 1205 Race Street, 


Philadelphia, Pa. 
B-17.... Bircher Corporation, Los Angeles, California 


C-l..... Chicago Telephone Supply Company, Elkhart, Indiana 

C2... Cinch Manufacturing Company, 2335 W. Van Buren St., 
Chicago, Illinois 

C3 eeu Cornell-Dubilier Electric Corporation, 333 Hamilton 
Bivd., S. Plainsfield, New Jersey 

C-4..... Clarostat Manufacturing Company, 285 N. 6th Street, 
Brooklyn, N. Y. 

C-6..... Cutler-Hammer, 401 N. Broad Street, Philadelphia, Pa. 


C-14.,,..C. P, Clare Company, 4719 Sunnyside Avenue, 
Chicago, Illinois 

C-24..., Carbide & Chemical Corporation, 30 E. 42nd St., 
New York, N. Y. 
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Code No. Manufacturer and Address 


E-l..... Erie Resistor Company, 816 W. Erie St., Chicago, Ill. 


E-2,.... Electro Motive Mfg. Co., S. Park & John Strects, 
Willimentio, Connecticut 
E-12..., Electric Auto-Lite Company, Bay Mfg. Div., 
Bay City, Michigan 
E-14....G. D, Ellis & Sons, 309-71 3rd St., Philadelphia, Pa. 








H-4..... Hammerlund Manufacturing Company, 424 W. 33d St., 
New York, N. Y. 

| oer International Resistor Corporation, 401 N. Broad St, 
Philadelphia, Pa. 

Jeli... Jefferson Electric Company, Bellewood, Ilinois 

Joie bs Howard B, Jones, 2300 Wabansia, Chicago, Illinois 

K-1..... Kurz-Kasch, Incorporated, Dayton, Ohio 

K-7..... Kings Electric, 372 Classen Ave., Brooklyn, N. Y. 

L-9..... L & R Manufacturing Company, Tarington, Connecticut 


M-1..... Micamold Radio Corporation, 1087 Flushing Ave., 
Brooklyn, N. Y. : 


M-2...., Muter Company, 1255 S. Michigan Ave., Chicago, Ili. 


M-12.,..P. R. Mallory, Liberty Trust Bidg., Broad & Arch Sts., 
Philadelphia, Pa. 


N-2..... National Company, 61 Sherman St., Malden, Mass. 


O-5..... John Oster Company, Genoa, Illinois 
P-l..... Philco Corporation, C & Tioga St., Philadelphia, Pa. 
P-2..... Phil. Insulated Wire Company, 200 N. 3rd St., 


Philadelphia, Pa. 


P-4..... Pawtucket Screw Company, 143 Hughes Ave., 
Pawtucket, R. I. 


S-3..... Stackpole Carbon Company, St. Marys, Pa. 
S-4..... Spargue Specialties Company, N. Adams, Mass. 
501 Maple Ave., Merchantville, N. J. 

S-5..... Speer Resistor Company, St. Marys, Pa. 
S-6..... F, W. Sickles, P. O. Box 920, Springfield, Mass. 


S-14.... Solar Manufacturing Corporation, 599-601 Broadway, 
New York, N. Y. 


S-29.... Sillcocks-Miller, S. Orange, New Jersey 
S-44.... Selector Manufacturing Company, Long Island, N. Y. 


Url... Ucinite Corporation, 459 Watertown St, 
Newtonville, Mass. 
U-5..... United Transformer Company, 150 Varick St., 


New York, N. Y. 


W-1.... Westinghouse Electric & Mfg. Company, 3001 Walnut 
St., Philadelphia, Pa. 
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RMA §-DOT COLOR CODE FOR 
MICA-DIELECTRIC CAPACITORS 






SIGNIFICANT FIGURES 
FIRST SECOND THIRD 


site 


VOLTAGE CAPACITANCE 
RATING TOLERANCE ene 





RMA 3-DOT COLOR CODE FOR AWS 6-DOT COLOR CODE FOR 
MICA-DIELECTRIC CAPACITORS PAPER-DIELECTRIC CAPACITORS 


THESE DOTS SIGNIFICANT FIGURES 


ARE ALWAYS FIRST SECOND 


SIGNIFICANT FIGURES SILVER 


FIRST SECOND 


ii 


MULTIPLIER 


OPERATING 
TEMPERATURE MULTIPLIER 
RANGE 





The silver dots serve to identify this marking. The 
sixth dot shows whether the capacitor has a maxi- 

Capacitors marked with this code have a voltage mum operating temperature of 167°F (black) or 
rating of 500 volts. 185°F (brown). 





RMA MICA- AND VOLTAGE | CHARACTERISTIC 
CERAMIC-DIELECTRIC AWS CERAMIC- RATING (AWS MICA- 
AWS MICA- AND DIELECTRIC (VOLTS) DIELECTRIC) 

PAPER-DIELECTRIC 


Pruow [ «| _—tomoo Si ao 
Foren [5 | vaomoo | Cd oe fd 
awe [6 | 008000 
ET SA Se PE 
Foray [8 | _t00,000900 [oor 
Twine [9 | 100,000,000 J 
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AWS 6-DOT COLOR CODE FOR 
MICA-DIELECTRIC CAPACITORS 


THIS DOT 
1S ALWAYS 
BLACK 


SIGNIFICANT FIGURES 
FIRST SECOND 


CAPACITANCE 


CHARACTERISTIC 
TOLERANCE 


MULTIPLIER 


The black dot serves to identify the AWS marking. 
Capacitors marked with this code are rated at 500 
volts, except the following. AWS type CM35 capaci- 
tors with capacitances of 6,800, 7,500, and 8.200 
micromicrofarads, and AWS type CM40 capacitors 
with capacitances of 9,100 and 10,000 micromicro- 
farads are rated at 300 volts. 


ee ee a 


RMA: Radio Manufacturers Association 


, AWS: American War Standard 
(Amencan Standards Association) 





ances in micromicrofarads. 


‘ 
ls a ts a A a, ts ta i i, dss rn tn i. sh tn, se, ide re sa. Bl 


} 
NOTE: These color codes give all capacit- ! 
{ 
A 








AWS COLOR CODE FOR TUBULAR 
CERAMIC-DIELECTRIC CAPACITORS 


SIGNIFICANT FIGURES - 
FIRST SECOND 


Qoany 
CEZEZas 
Aun 


TEMPERATURE 
COEFFICIENT 


CAPACITANCE 
TOLERANCE 


FIRST SECOND 
SIGNIFICANT FIGURES 


MULTIPLIER 


Capacitors marked with this code have a voltage 
rating of 500 volts. 


RMA COLOR CODE FOR TUBULAR 
CERAMIC-DIELECTRIC CAPACITORS 


SIGNIFICANT FIGURES 
FIRST SECOND THIRD 


CAPACITANCE 
TOLERANCE 


TEMPERATURE 
COEFFICIENT 


ASA 
AAAS 
SSS 


SVJ 


S 
SQ 


A| 


Wd. 


MULTIPLIER 





Capacitors marked with this code have a voltage 
rating of 500 volts. 


CAPACITANCE TOLERANCE 


RMA & AWS RMA 
MICA- AND PAPER- CERAMIC- 
DIELECTRIC DIELECTRIC 
(PERCENT) (PERCENT) 


AWS CERAMIC. 
DIELECTRIC GREATER 
THAN 10 MMF 
(PERCENT) 


TEMPERATURE 
COEFFICIENT OF 
CAPACITANCE 
x10-$ MMF/MMEF/°C 


AWS CERAMIC- 
DIELECTRIC LESS 
THAN 10 MMF 
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AWS COLOR CODE FOR 
FIXED COMPOSITION RESISTORS 





RMA COLOR CODE FOR / 5 
FIXED COMPOSITION RESISTORS TOLERANCE MULTIPLIER SIGNIFICANT FIGURES 


\ FIRST SECOND 


SIGNIFICANT FIGURES 
FIRST (BODY) SECOND (TIP) 


MULTIPLIER 


SIGNIFICANT FIGURES 
FIRST SECOND 


7 
MULTIPLIER TOLERANCE 


TOLERANCE 
FIRST SECOND 
SIGNIFICANT FIGURES MULTIPLIER 





The exterior body color of insulated resistors may 
be any color except black. The usual color is natural 





Insulated fixed composition resistors with axial tan. The exterior body color of uninsulated resistors 
leads are designated by a natural tan background with axial leads may be either black or white. The 
color. Non-insulated fixed composition resistors with exterior body color of uninsulated resistors with 
axial leads are designated by a black background radial leads may be black or it may be the color of 
color. the first significant figure of the resistance value. 


SIGNIFICANT TOLERANCE 
FIGURE SAULT IPLIER (PERCENT) 


| iat i i ha a i a a lili al lo iad. | 


> 

> 

1,000,000 ; 

10,000,000 
100,000,000 f (American Standards Association) 


RMA: Radio Manufacturers Association 
AWS: American War Standard 


1,000,000,000 


0042404442044, 


ln i i ist, i i nl ts A i Ai i ln tt i, a th i nth tn hn ht i 
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SECTION Vili 
DRAWINGS 





Section V 


ANTENNA ANTENNA 
MKAT-1/APN- 2 WV At-2/aPn-2 


NOTE: TAKE CARE FHAT THE COAXIAL 
CONNECTORS, PLUGS PL-259, ARE CON- TRANS, ANT. RCVR. ANT. RCVR. ANT. 
2 R. 


NECTED TO THE CORRECT SOCKET. COLOR 
CODING (S PROVIDED AS AN AID IN 
CONNECTING THE EQUIPMENT PROPERLY. 
SEE CHART BELOW. 






RADIO RECEIVER ~ TRANSMITTER 
X¥RT-1/APN-2 











SYNC. RCVR. 
ie) 





RCVR. ANT. 





RADIO 
CONTROL BOX 
VIDEO 3 C-3/APN-2 
= 


l Gs 


COLOR CODE CHART 


% RT-1/APN-2 BC-929-A 
RCVR. ANT. -- BLUE | RCVR. ANT. -- BLUE 
TRANS, ANT.- ORANGE 
SYNC. OUT - YELLOW | SYNC. --- YELLOW 


VIDEO 2.- - - VIDEO -— — BLACK 


115 VOLTS 24 VOLTS D.C. VIDEO 1. -- ALUMINUM 


400-2400 CYCLE POWER SOURCE 


A.C. POWER 
SOURCE 


SUPP. OUT-=- BROWN [OO 


SYNC. IN -- LAVENDER 





ANT. R.- — GREEN 


ANT. L. ——--RED 





Figure 8-1. Radio Set XAN/APN-2—Cording Diagram 
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AN 16-30APN2-3 Figure 8-1A 







TRANS, ANT. 
KAT-96/APN-12 


C) PL-259-A 


RCVR. RCVR. 


ANT.L 
%AT-96/APN-12 


ANT.R 
% AT-96/APN-12 















RCVR_ ANT. 


PL-259-A (e) (e) PL-259-A 


SYNC.OUT 
ViOEO 


(e) (e) PL-259~-A 
A-C A-C 


INPUT OUTPUT CONTROL CABLE 


AN3I02-18-3S AN3102-22-17S 
000 . 
G9 €) €8e 
209 


AN3IO6~-18-3S AN3102-I6S- 4P TRANS. 
= ANT. 
AN3108-18-3S AN3I08-16S-4S 





PL-259-A (e) ANT.R 
PL-259-A (e) ANT.L 
PL-259-A (e) eee 
PL~259-A (e) VIDEO 
PL-259-A (*) SYNC. 


AN3102-10S-4P 


AN3102~-18-3P 


RADIO 
CONTROL 
BOX 
% C-3/APN-2 





(e) SYNC.IN 
(e) SUP. OUT 





2 





AN3102~-22-i7S 












000 
0090 





9 O90 















PL-259-A 


AN3I06~-22-17P 





INDICATOR 








BC-929-C AN3I08-18-3S AN3I08-22-17P ‘ : 
B ISOV D-C 
c 24V 0-C 
AN3108-i8-3S AN3108-16S-4P : ev oe 
E 115V A-C 
RADIO-RECEIVER AND 4 ay ae 
TRANSMITTER - 
2 a H (SOV D-C 
% RT-ID/APN-2 : aes 






A-c 24v 0-c 


POWER 


24v 0-c 
POWER 


POWER 


SOURCE SOURCE SOURCE 







Figure 8-14, Radio Set AN/APN-2—Cording Diagram 
Revised 1 September 1953 8-3A/8-4A 








RANGE CALIBRATOR 
BC-949-A 





NAUTICAL MILES 











RECEIVER-TRANSMITTER 
* RT-IAZAPN-2 





SYNC 





INDICATOR BC-929-(») 


cp-800 cD-800 0-799 VERCENT. 


RECEIVER TUNING 











ACVR. ANT. 
WS A.C. TO CONTROL 80X © 
>) ( O oO >) (Cram 
400-2400 Low 
CYCLES @ 
A.C. Ac ACVR. OSC. 





INPUT OUTPUT SWEEP 


AMPLITUDE 
50 


> 6 @ 


HOR. CENT. 








50-OHM 
DUMMY 
LOAD 





TRANS. FREQ, 








WS 








D-¢ SUPPLY ~~ D=c SUPPLY 


Figure 8-2. Indicator BC-929-A—Calibration, Cording Diagram 
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RECEIVER-TRANSMITTER #&RT~| A/APN-2 


SYNC, 
1 


SUP. 
our. 


A.C. 
INPUT 


USWALC 
00-2400 CYCLES 





uTPUT 


e) 


HIGH 
RVR, 


SYNC, RVR. 
QUT ANT. 


© 


POSITION 2, 


AN 16-30APN2-3 


FREQUENCY METER 
BC~906-D 


, @ 


coRD 
CA 16/ TPN 





VIDEO 


POODLE 


RECEIVER-TUNING 


O 


Low 
Osc. 


TRANS.ANT. 


TRANS FREQ. 





o-¢ TO TRANS. 
ANT. 





JO CONTROL BOX 
oe C-/APN=2 


FREQUENCY METER, 
ee 


POSITION {.—> 

















FREQUENCY METER BC-906-D 


Figure 8-3. 
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Figure 8-3 





FREQUENCY 
CHART 


70 RCVR.ANT. 


eg 


ANT. R, 


RCVR. ANT. 





VIDEO 


SYNC. 





AG 





INDICATOR BC-929-0r 


VER. CENT. 


© 





ia off 
Swett 
AMPLITUDE 
50 10 HOR.CENT. 
be. wrensiry PARSE Focus 
© Or © 
O-C SUPPLY 


Radio Receiver and Transmitter KRT-1/APN-2 or &RT-1A/APN-2—Trans- 
mitter Frequency Check, Cording Diagram {2 Methods) 
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RECENVER-TRANSMITTER 
 RT-IA/APN-2 





INDICATOR BC-929-(#) 





VER CENT 
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CHANGE NUMBERS IN TABLE OF 
MODIFICATIONS 
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Figure 8-9. Radio Receiver and Transmitter &RT-1/APN-2—Schematic Diagram of First 
Production Under Order No. 5759-WF-43 
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Section VIII 
Figure 8-9 
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